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Changes to Performance Specification (P-Spec)

l. Make the Following Changes to: Attachment B - Performance Specification (5-415-22)

a. In Accordance with CCR 4361A. Amend Paraeraph 7.2 Performance Requirements. Sub-paraeraplt
7.2.1 (GOES N-O Telernetry and Comrnand System (GTAC$) Itern Number l3 follows:

Delete Item Number 13 in its entirety as follows:

13. Provide processing system resource margins of 50% (e.g., CPU speed, RAM and disk capacities) for
every component (excluding the GIMTACS operator workstations) when supporting three fully
operational spacecraft configurations and using the full capabilities of allcomponents (the spacecraft
contractor can assume the GIMTACS/PACS replacement workstations will have this capacity):"
GTACS components shallllave this resource margin at final delivery before the GOES-N launch.

Replace ltem Nr.rmber l3 as follows:

13. Provide GTACS server operational margins as defined below:
a. System loading will simulate supporting three spacecraft configurations in a nominal, in- orbit

operational configuration, exercising all system interfaces and functionalig (60 real or simulated
workstations creating no more than 58,000 callbacks per second). The final evaluation and
verification of the acceptable margin was presented in the TA-91 final report based on the
benchmark testing and extrapolation.

b. CPU usage, as measured by system tools and averaged over a l5-rninute period, shall not exceed

7}Yo as verified in TA-91.
Each server shall have an installed capacity -of no less than 40 Gbytes of disk storge.
The performance margin identified in a. and b. do not apply with versions of software higher than
Build 6 (running under the Solaris 2.9 operating system and using the TA-91 test configuration).
(Mod97, CCR436rA)

Waivers to Performance Specification (S-4f 5-22)

2. Make the Following Changes to: Attachment B-Performance Specification, Appendix A-
Deviation and Waiver requests as follows:

a. In Accordance with CCR 6311/ W4439. Amend Paraeraph 8.4 Electromagnetic Compatibility
Requirernents. Sr-rb-parasraph 8.4.l I Common Mode Noise as follows:

I Common Mode Noise

Common mode noise on the power lines shall be less than 0.50 volts peak-to-peak and shall be measured

at the spacecraft power distribr.rtion source. An additional power line common mode noise measurement

shatl be made at the GFE instrument interface at the spacecraft level of assembly. Signal line noise shall

be measured at the spacecraft level for signals identified in Tabte 3.4.3-2 of the Lnager and Sounder

lCDs. (MOD 41, CCR 60534)



TO:

8.4.1I Common Mode Noise
Common mode noise on the power lines shall be less than 0.50 volts peak-to-peak and shall be measured
at the spacecraft power distribution sollrce. An additional power line common mode noise measurement
shall be made at the GFE instrument interface at the spacecraft level of assembly. Signal Iine noise shall
be measured at the spacecraft level for signals identified in Table 3.4.3-2 of the hnager and Sounder
ICDs. (MOD 41, CCR 60534); (Note: Refer to CCR 6311, CCR63I6 & CCR6325, Mod97 Deviation
and Waiver (RDW) Summary in Appendix A)

b. In accordance with CCR 6313/W4435.Amend Paragraph 3.0 - Spacecraft General Requirements.
Subparagraph 3.l5 - Launch Vehicle Compatibility, as follows:

FROM:

3. I 5 Launch Velricle Cornpatibility

The GOES N-Q spacecraft shall be compatible with the Atlas and Delta launch vehicle families as
described in Revision 6 of the Lockheed Martin Commercial Launch Services, Lnc. Atlas Launch System
Mission Planner's Guide, and the McDonnell Douglas Aerospace Delta III & Boeing Detta IV Payload
Planners Guide, respectively, with the exception of the Delta III and Atlas mechanical launch
environmeuts consisting of the steady state, transient, sinusoidal, acoustic and shock environments.
(CCR4358D, Mod85)

TO:

3. l5 Launclr Vehicle Compatibility

The GOES N-Q spacecraft shall be compatible with the Atlas and Delta launch vehicle families as
described in Revision 6 of the Lockheed Martin Commercial Launch Services, Inc. Atlas Launch System
Mission Planner's Guide, and the McDonnell Douglas Aerospace Delta III & Boeing Delta IV Payload
Planners Guide, respectively, with the exception of the Delta III and Atlas mechanical launch
environments consisting of the steady state, transient, sinusoidal, acoustic and shock environments.
(CCR4358D, Mod85) (Note: Refer to CCR 6313, Mod97; Deviation and Waiver (RDW) Summary in
Appendix A)

Note: See parngraph n abovefor Subparagraph 8.4.1|-Common Mode Noise.

Amend Figure 8.4.5.2 as follows:

FROM:

Mode Noise and Fisure 8.4.5.2 - Broadband Conducted Emissions Limits on Spacecraft Power Lines as
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9.1 .3.12 - Noise as follows:

FROM:

9.1 .3.12 Noise
Noise shall not lviden the effective response by more than l0 keV for electrons and protons at the

thresholds below 100 keV. Above 100 kev, noise shall not widen the effective response by rnore than

l0% of the threshold energies. Note: Refer io CCR6265B, Mod96; (Deviation and Waiver (RDW)

Sr-rmmary) in APPendix A

T&

9.1.3.12 Noise
Noise shall not widen the effective response by more than l0 keV for electrons and protons at the

thresholds below 100 kev. Above 100 keV, ntise shail not widen the effective response by more than

10% of the tl'rreshold 
"n"rgi"r. 

Note: Refer to CCR6265B, Mod96; CCR6318' Mod97 (Deviation and

Waiver (RDW) Summary) in Appendix A

FROM:

8.2 Magnetic Testing

The spacecraft shall undergo magnetic testing consisting of a permanent magnetic moment test and a

stray magnetic field measu-remen-t test. The f,erman"nt itu-g1git: moment test shall provide an unbiased

estimate of tl,e dipole moment of the unpowir"d spacecru{in the three coordinate axes which define the

spacecraft geometry. The estirnate shali be demonstrated to be repeatable (3 trials) to within the larger of

l0% or I ampere-meter2 per axis, peak-to-peak"

TO:

8.2 Magnetic Testing

The spacecraft shall undergo magnetic testing consisting of a permanent magnetic moment test and a

stray magnetic field n,.uru-r"*"n-t test. The iermanent ilu-g1"it: moment test shall provide an unbiased

estimate of the dipole moment of the unpowir"d .pu"""raf in the three coordinate axes which define the

spacecraft geometry. The estimate shali be demonstrated to be repeatabt:{? 
':tltll" 

within the larger of

l0olo or I ampere-m"#;;;;is, p.uk-to-peak. (Note: Refer to iCn 6324,Mod97; Deviation and

Waiver (RDW) Summary in Appendix A)



FROM:

9.1.4.10 Contaminants
The prirnary data channel responses to penetrating electron radiation shall be calibrated separately for the

energy range of 2 to l3 MeV/electron. The instrument's ma,ximum electron flux environment is defined
by the integral energy spectrum:

J(>E; = 7xl05E-23 electrons/(cm2 sr sec) (2 MeV < E < 13 MeV).

Proton contamination in the alpha channels shall be < 0. lYo for the total passband. Cornpliance with this
specification shall be demonstrated both during ground test in a suitable facility and during tlie
performance of muon spectra runs.
Note: Refer to CCR630l, Mod96; (Deviation and Waiver (RDW) Surnmary) in Appendix A

TO:

9.1.4.10 Contaminants
The primary data channel responses to penetrating electron radiation shall be calibrated separately for the
energy range of 2 to l3 MeV/electron. The instrument's maximum electron flux environment is defined
by the integral energy spectrum:

J(>E) = 7x105E-23 electrons/(cm2 srsec) (2MeV<E<l3MeV).

Proton contamination in the alpha channels shall be < 0.1% for the total passband. Compliance with this
specification shall be demonstrated both during ground test in a suitable facility and during the
performance of muon spectra runs.
Note: Refer to CCR630l, Mod96; CCR6333, Mod97 (Deviation and Waiver (RDW) Summary) in
Appendix A

Deviations to Performance Specification (P-Spec) (S-415-22A)

3. Make the Following Changes to: Attachment B-Performance Specification, Appendix A-
Deviation and Waiver requests as follows:

a. In accordance with CCR 63 l2lD4436. amend Paragraoh 8.0 - Verihcation Test Program.
Subparagraph 8.6 - Structural and Mechanical Verification Requirements. subparagraph S.6.3 -
Vibroacoustic Or.ralification. subparagraphs 8.5.3.2 - Component Level Randorn Vibration Tests and
8.6.3.3 - Acceptance Requirements as follows:

FROM:

8.6.3.2 Component Level Random Vibration Tests
As a screen for design and workmanship defects, components, including the SEM instruments, shall be

subjected to a random vibration test along each of three mutually perpendicular axes. In addition, an

acoustic test slrall be performed if any components are particularly sensitive to tlre acoustic environment.

The component random vibration spectrum shall be based on levels measured at the component mounting
locations during previous subsystem or spacecraft testing. When such measurements are not available,
the levels shall be based on statistically estimated responses of similar components on similar structures

or on spacecraft analysis. In the absence ofany knowledge ofthe expected levels, the generalized

vibration test specification of Table 8.6.3.2-l may be used. As a minimum, all components shall be

subiected to the levels of Table 8.6.3.2-2.



(Note: Refer to ccRs 4102A, 4103, 60694, 604g, Mod 40; (Deviatio' and waiver (RDW) Sumrnary) i.
Appendix A.

8.6.3.3 AccePtance Requirements

Vibroacoustic testing for the acceptance of previously-qualified hardware shall be conducted at fligltt

timit levels usi'g t5e same duration u, ,..oirrnended for protoflight hardware' As a minimum' the

acoustic test level shall be l3g dB, and the random vibration levels shall represent the workma'ship test

levels defined in Table 8'6'3 '2-2'

The spacecraft shall be-subjected to an acoustic test. The components and SEIvI instruments shall be

subjected to random vibration tests in three a.res. The components and SEM instruments shall be

integrated prior to the spacecraft level acoustic test'

Note: Refer to cCR60l5A; (Deviation and Waiver Summary) irr Apperrdix A)

Refer to ccRs 4102A,4103, 6069A, 6048, Mod 40; ccR6312, Mod97 (Deviation and waiver

(RDW) SummarY) in APPendix A'

8.6.3.3 AccePtance Requirements
Vibroacoustic testing for the acceptance of previously-quatified hardware shall be conducted at flight

limit levels r.rsing the same duration u. ,".o['n,.na"ifot protoflight hardware' As a minimum' the

acoustic test level shall be l3g dB, and the random vibration leve'is shall represent the workmanship test

fevels defined in Table 8.6.3'2-2'

The spacecraft shall be subjected to an acoustic test. The components and SEM instruments shall be

subjected to random vibration tests in three axes. The components and SEM instruments shall be

integrated prior to the spacecraft level acoustic test'

Refer to CcR60l5A; CCR6312, Mod97 (Deviation and Waiver Summary) in

(APPendix A)

TO:

8.6.3.2 Component Level Random Vibration Tests

As a screen for desigr' and workmanrfrip O"il"ir, 
"ornpon"nts,-including 

the SEM instruments' shall be

subjected to a random vibration test along each of three mutually perpendicular axes' In addition' an

aconstic test shall be performed if any .o,npon"ntt are particulaily sensitive to the acoustic environment'

The component random vibration spectrum shall be based on levels measured at the component mounting

locations dr,rring previous subsystem o, ,pu.r",uft testing' When such measurements are not available'

the levels shall be based on statistically estimated ."rporir", of similar components on similar structures

or on spacecraft analysis. In the absence "i""V 
f.""t"ledge of the expected levels' the generalized

vibration test specification of Table 8.6.3.2-l may Ue ut"d' A' a minimum' all components shall be

subjected to the levels of Table 8'6'3'2-2'

follows:



Add CCR 6317 and 6322to the end of the "Note" at the end of Paragraph l0.l1.3 as follolvs:

FROM:

(Note: Please refer to Appendix A, Deviation and Waiver (RDW) Summary for Paragraph l0.l I .3)

MOD 24, CCR 6004; MOD 36, CCR 6058;MOD 40 CCR 6072, CCR 6A46A, CCR 6045A; MOD 48

ccR 6074, CCR 6081, CCR 6099; MOD 53 CCR6l23A; MOD 69 CCR6190, CCR619l; Mod88,

ccR6254. CCR62s5A &CCR6256.

TO:

(Note: Please refer to Appendix A, Deviation and Waiver (RDW) Summary for Paragraph

lg,t 1.3) MoD24, eCR 6004 MOD36, CeR 605&;.MOD 40 eeR 6072, ecR,6046A, eeR,
6045A; MOD 48 CCR 6074, CCR 6081, CCR 6099; MOD 53 CCR6l23A;MOD 69 CCR6l90,

ccR6l91; Mod88, CCR6254, CCR6255A &CCR6256; CCR63r7, CCR6322, Mod97)

g. . tn Accordance with CCR 6325l D4449. Amend Paraeraph S.0 - Verification Test Program 8.4

Electrornagnetic Comrratibilit-v Requirements. Sub-plrraeragh 8.4.11 Common Mode Noise as follows:

Adcl CCR 6325 to Paragraph 8.4.I I (See Paragraph (a) in Waivers to Performance Specification (S-41 5-

221^)

dt. In Accordance with CCR 6326lD4450. Amdnd Paragraph 8.0 - Verification Test Program.

- Vacuum. Tlr
Summary of Requirements as follows:

FROM:

8.5.2 Summary of Requirements
Table 8.5.3.1-l summarizes the tests and analyses that collectively will fulfillthe general requirements of
section 8.5. (CCR43l3, Mod88 Admin) Deviation and Waiver (RDW) Summary in Appendix A)

The spacecraft levelqualification and acceptance thermal-vacuum verification programs are the same

"*""pi 
that a l5oC temperature margin below and above the MAT range is added in the qualification

thermal-vacuurn test, whereas a 5o temperature margin below and above the MAT range is added in the

acceptance thermal vacuum tests.

8.5.? Summary of Requirements
Table 8.5.3.1-l summarlzes the tests and analyses that cotlectively will fulfillthe general requirements of
section 8.5. (CCR43l3, Mod88 Admin) (Note: Refer to CCR 6326, Mod97 Deviation and Waiver
(RDIV) Summary in Appendix A)

The spacecraft level qualification and acceptance thermal-vacuum verification programs are the same

except that a l5oC temperature margin below and above the MAT range is added in the qualification

thermal-vacuum test, whereas a 5o ternperature margin below and above tlre MAT range is added in the

acceptance thermal vacuum tests.



Changes to the Statement of Work (5-415-23)

4. Make the Following changes to: Attachment A - Statement of work, as

follows:

FROM:

3.5.2 Government Furnished Equipment

t. The governrn"nt *iit provide, u, CfE to the spacecraft contractor, existing GOES ground system

softlvare and databases'

it , gou"r,.,ment will frovide, as GFE to the spacecraft contractor on electronic media and hard copy

form, existing ground'rystem documentation io1. ur" during spacecraft contractor development of

rnod ifi ed/u p giua"a and new/re placed gro und system e lements'-

The government will provide as GFE the required WAN c.ircuit bandwidth between the SOCC and

the CbASs, to i'clude Tl multiplexer ports and intra-facility LAN cabling'

ih" gou"rnment will provide o.""., toGoES I-M ssGS elements at the Socc and cDASs for

software installation, test and integration purposes'

iir" gou"rnment wili not provide !'round system hardware for use at the spacecraft contractor's

facility.

TO:

3.5.2 Government Furnished Equipment

l. The government will provide, as GFE to the spacecraft contractor, existing GOES ground system

software and databases.

2. iil g;";;;ent will provide, as GFE to the spacecraft contractor on electronic media and hard copy

form, existing ground system documentation ior use during spacecraft contractor developrnent of

2.

3.

4.

5.

3.

rnodified/upgiua"a and new/replaced ground system elements'. . . ,., , ^------ rL
The government will provide as GFE the required wAN c,ircu-itbandwidth between the socc and

the iDASs, to includi Tl multiplexer ports and intra-facility LAN cabling'

4. The government will provide access to GOES I-M SSGS elements at the socc and cDAss for

software installation, test and integration purposes'

5. The governrnent wilinot provide ground system hardware for use at the spacecraft contractoCs

facility.
6. The government will provide thirteen (13) dual-processor' 6 GB RAM Sunfire v480 servers for

GTACS upgrades cletinecl in sections S.S.i.f 
"nA 

g.S.A.Z with hardware depot maintenance and

extended operating system maintenance. The servers will include no internal tape drives'

(Mod97, CCR4361A

Amend Paragraph 3.5.4.l,Item l(b) as follows



FROM:

3.5.4.1 Hardware

I . The spacecraft contractor shall design, develop, install, integrate, and test all new or modified ground

system hardware needed for support of the as-iuilt GOES N-Q spacecraft. !1the assurnption of
.client-server architectures and in overall SSGS architecture similar to COES I-M, operational on-

li'e and redundant quantities to be delivered are as follows (or equivalent quantities depending on

the se lected architecture):
a. NTACTS - Five systems at the wcDAS and two at the backup CDASI

a. GTACS - As a minimum, 4 servers at the SOCC, 2 servers at the WCDAS, and I server at the

backup CDAS (7 total). The spacecraft contractor shall increase these quantities, as needed, to

meet redundun"y..quir"menti. Two encrypter/decrypters each plus a spare at the SoCC and

- theW€DA$ and I at the baekup-eDAs,(7 total). .Three ProgrammablaTelcmetry -P-roc,gst-ols

(pTps) at SOCC (one as an on-the-shelf spare), two at the Wallops CDAS, and one at the

Wallops Backup iWgUl facility for use ui Nur.ot interface devices, as specitied in S-415-22'

paragraph 7.Z.l,item36. Each of these PTPs shall include two HSIO2 cards. PTP spares

t"yonAin..e specified hardware counts are not required to be provided- One additional

GTACS serveiapd one NT client workstation for delivery to LMSAL in Palo Alto, CA. These

units will later be shipped by the government to SEC and integrated with the SEC MRS&Ss'

The additional GTACS seryer anJ client workstation for LMSAL are excluded from the SSGS

sparilg and resource margin requirements of the Performance Specification, S-415-22 and shall

be a standalone node. Haidware and software maintenance for these units shall be tl're

responsibility of the government. Tl'rese requirements shall not preclude incorporation of the

SEC SSGS elements (GTACS and MRS&Ss) into the SSGS network at a future date.

(CCR4226C, Mod 49, CCR4284B, Mod88)

TO:

3.5.4.1 Hardware

L The spacecraft contractor shall design, develop, install, integmte, and test all new or modified ground

system hardware needed for support of the as-'built GOES N-q tpu"""raft' !1the assumption of

client-server architectures and an overall SSGS architecture similar to GOES I-M, operational on-

line a'rd redundant quantities to be delivered are as follows (or equivalent quantities depending on

the selected architecture):
a. NTACTS - Five ryrt"rr at the wcDAS and two at the backup CDAS.

b. GTACS - As a minimum, 4 servers at the SOCC, 2 servers at the WCDAS' and I server at the

backup CDAS (7 total). The spacecraft contractor shalt increase these quantities, as needed, to

meet redundun"y ,.quil"menti. Two encrypter/decrypters each plus a spare at the SOCC and

the wcDAS, and I at the backup CDAS 1i-totat;. Three Programrnable Telernetry Processors

(PTPs) at SOCC (one as an on-tire-shelf spare), two at the wallops CDAS, and one at the

Wallops Backup (WBU) facility for use u, Nur"o.. interface devices, as specified in S-415-22,

paragraph z.Z. t, iiem 36. Each tf th"r" PTPs shall include wo HSIO2 cards. PTP spares

beyond these specified hardware counts are not required to be provided. One additional

GTACS server and one NT client workstation for ielivery to LMSAL in Palo Alto, CA' These

units will later be shipped by the government to SEC and integrated with the SEC MRS&Ss'

The additional GTACS seryer anJ client workstation for LMSAL are excluded from the SSGS

sparing and resource margin requirements of the Performance Specification, S-415-22 and shall

be a standalone node. Hardware and software maintenance for these units shall be the

respopsibility of the government. These requirements shallnot preclude incorporation of the



SEC SSGS elements (GTACS and

(CCR4226C, Mod 49, CCR4284B'
MRS&Ss) into the SSGS network at a future date'

Mod88)

nsfer

AmendParagraph3.S.4.2,Item3andaddItem14asfollows

FROM:

3.5.4.2 Software

1. The spacecraft contractor shall design, develop, install, integrate, and test all new GOES N-Q and

modified/upgraded GOES I-M SSGS software'

Z. The spacecrift contractor shall perform all on-site work without disruption to ongoing GOES

operations. covernment-approved, temporary failovers to the wallops CDAS or the backup GDAS

and operations from either |DAS not impacting the delivery of GOES data products are not

considered d isruPtions.

3. Delivered commlrcial software products shall be at the most recent, compatible revision level

(nominalty three to six months) as of the date of the ground system final acceptance test' mutually

agr"ed upln by the spacecraft contractor and the govirnment' Where the most current software

version is not used in the final acceptance test, the latest version shall be required for final

acceptance unless an earlier version is acceptable to the government.

4. The spacecraft contractor shallbe responsible for assuring compatibility of alldelivered software

with ttre as-built final configuration olthe GoES N-Q hardware and software'

5. The spacecraft contractor sirall be responsibte for maintenance of all software developed under tl're

contract Lrntil formal acceptance by the government, which is to occur no sooner than 9 months

following the launch or cbns-N. The Jame shall apply for each subsequent spacecraft for every

SSGS element requiring software changes'

6. Commercial software pioducts shall be-delivered with up-to-date valid perpetual licenses' A

sufficient number of these licenses shall be provided to allow installation on alloperationaland spare

machines for the ground system element using that software'

7 . The spacecraft co"ntracto, it',utt validate and dlliver copies of all databases required for use with the

GOES N-e spacecraft contractor, as stipulated in the CDRL GND-3.5.2-01 through GND-3'5'2-06'

In addition, the spacecraft contractor shall also deliver any software tools required to develop,

rnodify, and import databases into the GOES N-Q SSGS'

ll

lnc tin

(Mod97. CCR436lA)



g. The spacecraft contractor shall deliver copies of allcontractor-developed cOlSN-Q SSGS source'

object, and executable software, as per Ure CORL GND-3'5'2-01 through GND-3'5'2-04' and

GND-3.5.2-06. coTS software is excluded from the source and object code delivery requirement.

g. The spacecraft contractor shalldeliver, with up-to-date valid licenses, two copies of each compiler

r.reeded for development and maintenance of spacecraft contractor-developed GOES N-Q SSGS

software. For commercial products requiring special development licenses, two such licenses shall

be provided
10. Th! spacecraft contractor shallvalidate and deliver copies of all test and diagnostic software

developed for troubleshooting, test verification, and analysis in support of spacecraft and instrument-

to-ground system compatibility, as per the CDRL GND-3'5'2-01 through GND-3'5'2-06'

I l. The spacecraft contractor shall deliver up-to-date valid perpetual licenses and source code (COTS

software is excluJed) for the Digital wideband tape Recorder system' (ccR4226C' Mod 49)

12. provide one each ppbcH ,.ru.i and NT client software and licenses to be installed on the additional

LMSAL/SEC Sun Enterprise 250 server and NT wqrkstation lte,mizqd in paSagraph f ,S,{,1'=!,tein 1b:

All GTACS software shall be installed on the server and client workstation as at other SSGS sites;

and all GTACS servers shall be configured identically at all sites. All DID software shall be installed

on the sEc DID workstation itemized in paragraph 3.5.4'1, item 1c' (CCR4226C, Mod 49)

13. For use in GRSDAS, ISI willperform the following activities (at the ISI facilities): (CCR4226C'

Mod 49)
(a) Install GTACS seryer software (Epoch Server, ABE and TINIX Client) on a government furnished

Enterprise 250 server

(b) tnstali MRS&S server software on a government furnished Enterprise 250 server

i;j provide GTASS NT Client software ind installation procedure for subsequent installation by

NASA/GSFContwogovernmentfurnislredNTmaclrines
(d) Provide DID software and installation procedure for subsequent

two government furnished Sun Ultra 60 workstations (PV-Wave

One (l) CTACS Epoch Server License, Eight (8) Epoch

ABE Licenses, Two (2) GTACS NT Client T'icenses

installed software (tasks a and b above) for back-up/re-

TO:

3.5.4.2 Software

l. The spacecraft contractor shall design, develop, install, integrate, and test all new GOES N-Q and

rnodified/upgraded GOES I-M SSGS software'

Z. The spacecraft contractor shall perform all on-site work without disruption to ongoing GOES

operations. Government-approved, temporary failovers-to the Wallops CDAS or the backr-rp CDAS

and operations from either CDAS not impacting the detivery of GOES data prodr'rcts are not

cor-rsidered disruPtions.

3. Delivered commercialsoftware products shallbe atthe most recent, compatible revision level

(nominally three to six months) as of the date of the ground system final acceptance test' mutually

agreed gpon by the spacecraft contractor and the government' Where the most current software

version is lot used in the final acceptance test, the latest version shall be required for final

acceptance unless an earlier version is acceptable to the government. The final operating system

for the delivered GTACS Sunfire V480 servers shall be Solaris.2:.?' (CSl4l61A' Mod97)

4. il"';;-";;;;uil tontru"tor shall be responsibr: !l u:Ttjns compatib.ilitv of all delivered software

with the as-built finalconfiguration oithe GOES N-Q hardware and software'

installation bY NASA/GSFC on

Run-time Version is Provided bY

(e)

(0

NASA/GSFC)
Provide the following software licenses:

LINIX Client Licenses, Eight (8) UNIX
Provide Copies (on CD or Tape) of ISI

i nstal lation purPoses.

t2



5. The spacecraft contractor shall be responsible for maintenance of all software developed under the

contract until formal acceptance by the government, which is to occur no sooner than 9 months

following the launch of CbES-N. The Lme shallapply for each subsequent spacecraft for every

SSGS element requiring software changes'

6. Commercial software pioducts shall be delivered with up-to-date valid perpetual licenses' A

sufficient numberof tliese licenses sliallbe providedto allow installation on alloperationaland spare

machines for the ground system element using that software.

7 . The spacecraft co"ntracto, ,t.,utt validate and dlliver copies of all databases required for use with the

GOES N-e spacecraft contractor, as stipulated in the CDRL GND-3'5.2-01 through GND-3'5'2-06'

I* addition, the spacecraft contractor shall also deliver any software tools required to develop'

rnodify, and import databases into the GOES N-Q SSGS'

g. The spacecraft contractor shall deliver copies of all contractor-developed GOES N-Q SSGS source'

object, and executable software, as per tl1" Cpru. GND-3'5'2-0l through GND-3'5'2-04' and

GND-3.5.2-06. COTS software is excluded from thq soulce alld objecl code delivery requi191e.1t

g. The spacecraft contractor shalldeliver, witrr nf-to-oate valid licenies, two copies of each iompiler

.eeded for development and maintenance of spacecraft contractor-developed GOES N-Q SSGS

software. For commercial products requiring special development licenses, two such licenses shall

be provided.
10. The spacecraft contractor shall validate and deliver copies of all test and diagnostic software

developed for troubleshooting, test verification, and analysis in support of spacecraft and instrument-

to-ground system compatibility, as per the CDRL GND-3'5'2-01 through GND-3'5'2-06'

I I The spacecraft contracior shalideliver upto-date valid perpetual licenses and source code

(coTS software is excluded) for the nigital wideband tape Recorder System. (ccR4226C, Mod

4e)
12. Provide one each EPOCH server and NT client software and licenses to be installed on the

additio'al LMSAL/SEC Sun Enterprise 250 server and NT workstation itemized in paragraph

3.S.4.l,item I b. All GTACS software siratl be instalted on the server and client workstation as at other

SSGS sites; and all GTACS servers shall be configured identically at all sites. llPlD software shall be

installed on rhe SEC DID workstation itemized in-paragraph 3.5.4.1, item 1c. (CCR4226C, Mod 49)

13. For use in GRODAS, ISI will perform the following activities (at the ISI facilities): (CCR4226C,

Mod 49)
(a) Install GTACS server software (Epoch Seiver, ABE and LINIX Client) on a government furnished

Enterprise 250 server

(b) Instali MRS&S server software on a government furnished Enterprise 250 server

(c) provide GTAcs NT client software Ind installation procedure for subsequent installation by

NASA/GSFContwogovernmentfurnis|redNTmachines
(d) provide DID softwarelnd inrtuttution proc"dure for subsequent installation by NASA/GSFC on

rwo government furnished Sun Ultra 6b workstations (PV-wave Run-time version is provided by

NASA/GSFC) f ,,-_
(e) Provide the following software licenses: one (1) GTACS Epoch servg1t 111se' 

Eight (8) Epoch

LINIX Client LicensJs, Eight(8) LINIX ABE Licenses' Two (2) GTACS NT Client Licenses

(0 provide Copies (on CD or Tape) of ISI instatled software (tasks a and b above) for back-up/re-

instal lation PurPoses'

14. GTACS Server upgrades (Mod97, CCR436fA)

(a) For the GTASS senyer upgratle effort the spacecraft contractor shall retain responsibility for

the GTACS software maintenance of the replacement servers through final acceptance of the

SSGS.ThespacecraftcontractorshallreuseexistingEPoCHlicenses.
(b) The government will provitle the GTACS Sunfire v480 servers with the Sun Solaris 2'9

operating system anO witt provide operating system software maintenance through final

acceptance of the SSGS'
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3.11GoES.N/o/PProgramlnterruption:RiskMitigationActivities

The spacecraft contractor shall furnish the necessary personnel, facilities, services, and materials'

excluding GFE instrument contractor sufport, req"ired,to develop and execute the pre-launch risk

mitigation a"tiviiies associated roitn trr. ii]education antl training of tpu"e"taft contractor's

personnel, the government personn"l';;; the instrument contractor' Development of the re-

etlucntion anrl training materials strail ue initiated prior to program inlerruption' The re-education

and training o"tirili"J.nou be specific to the GOES p,og'* onil shirll be lmplgmelted after a

program interruPtion'

A program interruption is defineel as a six-month periorl after allrrnJl::::'^:u GoES spacecraft

are in grountl storage, following-successful compleiion of a pre-stotlg"-t:"]:*' and two months

have passed since Engineering Hantlover of the most recentiy launched GOES spacecraft'

Theprograminterruptionperiodenclsuponthere.movalofthespacecraftfromstoragefor
contractually-definetl post storage testin!' Removing u.tpu""t'"it from storage for any acldition

Government-directed testing or for annriat ambient testing during this period does not affect the

status ofa Program interruPtion'

rf the Government determines that a program interruption as defined above will occur' the

Government will issue a change ord"r to implement recurring risk mitigation activities'

3.1 1.1 Program Management

SpacecraftcontractorshallprovideProgramwtan.asl{entpgrsonnelasdefinedinthebaseline
contract, to support an early program ,.r,u*. ThiJincludes assignment of required staff to

implement the risk -iiig"rio" re--etlucation and training activities.

3.LL.2 Spacecraft Integration and Test Training

3.11.2.1Re-educationandTrainingPackageDevelopment(pre-interruption)

Thespacecraftcontractorshallprovideallpersonnel'services'andmateria^lsnecessarytodevelopa
training package thaishail be used by the spacecraftcontractor's spacecraft Assembly' Integration

nnd Test personnel upon program r"start' ihe training plan and pioceclures shall include training

materiars necessary tL execute re-education and training activities defined in sow section 3'll'2'

The spacecraft contractor shalr execute;;;;"" of sete-ctecrsections of the training package, with

non-GoEspersonnel,priortoinitiationofaprograminterruptionperiod.

3.11.2.7 EPOCH, NTACS, GTACS (UNIX to AI&T Team)

Thespacecraitcontractorshallprovideallmaterialsnecessarytorlevelopa.trainingpackageand
trnin the contractor System Test personnel in the following SSCS elements in the UNIX

environment:
- EPOCH
. NTACTS

- GTACS
- NT Client



MRS&S
DID

. GTS

. SITE

The training package and trainingsess.ion shall include a ground system overview' sub-system

interface diagrams, start-uplinitialization, op"*tiooutulgi's guide' fail-over/contingency' and

maintenance procedures. The spacecraft contractor shall prolvide all personnel' materials and

services necessary for this .ourr". v.*i;;;;;licability stratt ue the version residing on the

spacecrnft system test sTE on placement ofthe last spacecraft into ground storage'

3.|I.2.SSpacecraftSystemPost-StoragelntegrationandTestTraining

prior to the first program interruption, the spacecraft conlractor shat deverop a training package

that shall be used by the spacecraft cont;;;t-o'J'pt'sono"-l in preparation for GOES spacecraft

post:storag. t.rtiog. ih. iruiniog pu*rrog" o"a-tioirriogstratlinslude p,qqllstqr-age integration,

lctivities, test plans, test sequence and shipment of the spacecraft to the launch facility' The

sequence of events .rrou io.ntify an the ,pl"""r"ri ,est rocations, fixtures, spacecraft Bus and comm

payloacl STE, EGS;, rrrcsn, special instrumentation nnd software systems' Training shall include

test configuration and set-up, rpu.".roit und instrument safeing procedures' special shipping'

hantlling and cleanliness requiiements "oJpto"ttses' 
mechaniiai' harness and tech/sup training

requirements, contamination ,"quir.."n;;;; pto"t'-'u' (particulate' magnetic)' Training shall

include clry-run execution of the ,pu.."*ri tut iintruaing SUryD nnd the communication subsystem

Automatecl commancl FunctionaliacD p.oceclures. The dry-run procedures shall use a

"o-Uioution 
of a BSE and a GOES spacecraft'

3.11.2.4 Spacecraft Thermal Vacuum (SCTU Test Training

Priortoprograminterruption,thespacecraftcontractorshalldevelopatrainingpackagethatshall
be used by the *pn"".ruficontractorls personnel in '-lqP:t' 

of GOEgspacecraft post-storage SCTV

testing. The training shall inclutle. the p"ta-.,"i"ge SgiiV.test plans and the sequence of events'

The sequen"" of "t"it, 
shall identify ati ttre spacJcraft-test.locations' fixtures' GSE' special

instrumentation anrl software ry.t"-r.'fir",""i"i.g shalr incruere test configuration and set-up'

spacecraft and instrument safeing pr".J"".,, special handling and cleanliness. requirements and

processes, mechanical, harness 
"na 

t".f,l,up it"i"itg requirem"ents' contamination requirements

ancl procesr", 1p".ti"olate, magneticl. iraining shail inctutte dry-run execution of scTV

procedures in a simulatecl environment. The d-ry-run procedures shall use a combination of a BSE

and a GOES sPacecraft'

uponprogramrestart,afteraninterruptionrscTVtrainingshallbeimplementedonlyifrequired
by sow 3.4.10.r. If the scrv truinin!'i, noti*1T:.-g,.,helpacecraft contractor shall perform

*dclitional training antl tests equal to tfrat of the Scrv test training (time and effort)' The

acltlitional ,pu.""iui, test time shatt ue st ared equally by the spaciiaft contractor and the GFE

instrument contractor'

3.11.2.5 Instrument Test anrl STE Training

Priortoprograminterruption,thespacecraftcontractorshalldevelopatrainingpackagethatshall
be usecl by the spacecraft'contractorl' pt"""""f and the,GFE instrument contractor's personnel in

support of the GOES spacecraft port:rl;;;e iesting of the GFE instruments' The training shall

inclucle the post-storage instrument-test plans and th" *qu"n"e of events' The sequence of events

shall identify all the spacecraft t"rt l;i;;r, n*,ur.r, GSE, special instrumentation and software

systems. The training shall include. test configuration unJr*lttp, spacecraft and instrument safeing

proceduresr.p".iut t-undling and cleanliness iequirements and processes' mechanical' harness and

tech/sup training requirements, contamination "qui'"t"nt'-u"d 
pto""tses (particulate' magnetic)'



In preparntion for post-storage functional check-out of the Imager and sounder instruments' the

spacecraft contractor shall pe-rform an end-to-end check (continuity, isolation, visual inspection) of

the cabling between the instrument test points antl the-RTP interface and an interface check

between BSE STE and RTP, inclutling wideband and MDL interfaces' The spacecraft contractor

strart pertorm a full check-out of the spacecraft and BSS STE interfaces after power-up to ensure

the PCM telemetry, rvidebantl telemetry and MDL data are performing nominalty' The spacecrnft

contractor shall provirle facilities for the instrument provitler to perform an RTP validation' The

contractor shall provide a porverecl spacecraft to support the instrument provider's functional

testing of the Imager and Sountler. ittu functional i.tting shall include the verification of the

instruments (Imager and sountler) Electrical Performance and the verification of the Modulation

Transfer Functions. The testing shall require the set up of the Narrow Field collimator' The

functional testing shall require 13 days (39 shifts)'

The spacecraft contractor shall provide facilities for the instrument provider to perform an sxl

EGSE validation. The contractor shall provide a powered spacecrnft_to support the instruments

provitler,s Short Form Functiona-l 1n.1i,one 
Form Functional Test of the SXr' This functional

testing shall require 3 days (9 shifts). The s"pacecraft contractor shall watch the general sXI

training videotaPe.

3.11.2.6 Spacecraft/GRODAS Data Flow Training

The spacecraft contractor shall provide {!p"f"::el, services, and materials necessary to

cremonstrate spacecraft data flow to GRoDAs. The spacecraft contractor shall participate in two

GRODAS training sessions (8 hours per session) that will include PCM data flow' PCM data

retrieval, MDL wirleband tlata flow, Mnl data retrieval, and Imager and Sounder wideband data

flow and processing.

3.11.3 Flight Operations and Mission Training

3.11.3.1Re-educationandTrniningPackageDeve|opment(Pre-interruption)

The spacecraft contractor shall provirle all personnel, services, anrl materials necessary to develop a

training package that shall be uietl by the spacecraft co-ntractor's Flight Operations and Mission

personnel upon program restart. The training plan and procedures shall inclutle training materials

necessary to executJthe re-education una t*ilning activities defined in SOW section 3'11'3' The

spacecraft contractor shall execut" u aflun of sJlected.segtions of the training package, with non-

GOES personnel, pri"i a the initiation of a program interruption period.

3.11.3.2 Spacecraft Operations Training @ost-interruption)

As part of GOES progrnm restart, after a program interruption, the spacecraft contractor shall

provitle all personneliservices, and materi"l, n""".r"ty to present a training program' in

accordance with cDRL OpS-3.6.1-02, to the rp".""rnit contractor's Flight operations and Mission

personnel. The training shall be condu.ted aia contractor-defined facitity' The training program

shall be specific to the GOES spacecraft and shall consist of a baseline 105 hours of GoES-N

classroom training and an additional 5 hours of GOES o-P, if applicable. The training shall

inclucle the most recently recorded GoES-N training and any suiplemental training (ie: normal

mode, PLT phase) provided in S-415-23 SOW 3'6'2'6'

Summary of post-interruption training:

- 105 hours GOES N, (baseline video tape)

- 5 hours each for COiS O-P, if applicable (video taped)



3.11.3.3 Ground System (SSGS): EPOCH, NTACS' GTACS

- NT Client
- OATS
- GSS

The spacecraft contractor shall provide all persome-|,-services' and materials necessary to develop

training materials for the spacecraft .ontr"lto''s Flight Operations and Mission personnel' This

spacecraft contractor's fUlfrt Operations and Mission personnel shall be trained in the following

SSGS elements, uslng an MS Windows NT environment:

- EPOCH
. NTACTS
- GTACS

The training shall inclucle a ground system sve,ryielli' qqp5,y-s-tem,!nfer!99 diag,l1ms' start-up/

initializatiorr, op"r^,ional usfr's guitli, fail-over/contingency' and riiaiitenance piocetlufeS'' The''

spacecraft contractor shall use tfrl video tafes developJA Uy ttt" spacecraft contractor prior to the

first GOES launch.

3.r13.4 Dntabase Upclate and Delivery Process Training

Thespacecraftcontractorshallprovideallpersonnel,services'andmaterialsnecessarytodevelop
Database training materials that include the following:

o DescriPtion of the GOBS SSED ICD

o Description of the GOES unique SSED sc.hema 
,

oDescriptionoftheGoEsDatabaseingestion-toolset(ISIprovided)
o Detailed procedures for patr,le gen"ritioo, oracle ingesi, Lrsrile production, GSA ftle

production, DLRV nte proOoctio"n, Co-,ound Pacing File production' validation

Process and
CM Process

. Description of Sybase process for BSE updates

personnel skill requirement inclutles basic knowletlge of ssED tools and processes'

3.11.3.5 Boeing Spacecraft Emulator (BSE) Training

SpacecraftcontractorshallusetheBsEUser/OperatorTrainingperCDRLSDA-3.2.13-02,section
2.b for training.

3.11.3.6 Console Manual and PROC Training

The spacecraft contractor shall provide all personne! services' and materials necessary to develop a

training package and provide training oiCbfS LOR ConsoleManuals and automated procedures

(PROCs). The training shall include a general walkthrough of LoR Console Manual and PROC

structure as well as a process clescriptioo of ,nh"'" to obtain configuration managed LOR flight

operations product fiies (inclutling upload files, teleletry pages an-tl plots)' and how to modify those

files for future spacecrafi. The training ,f,* aiso inctude a hands-on walkthrough of critical

sections of the LOR SOE (Sequence of Events) (e'g', first pass' stellar acquisition) using a GOES

BsE to demonstrate how the console turruurt'uoo"pnocs interact with the ground system to

command the spacecraft. The ,pac"crafr"ontractor srrail execute the ssGS anrr BSE training prior

to the console manual and proc training'
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The spacecraft contractor shall provide all personnel services and materials required to train antl

;;;;il; an ETE test training pu.x"g.. The training and training package shall include test

descriptions that prepare contractor personnel for 
-execution 

of the Post Storage ETE and ETE-5

test. The training shall also include hanels-on execution of ETE Test procedures on the BSE'

Following a program interruption, contractor personnel shall implement the ETE Test Training

prior to initiation of baseline spacecraft pre-launch activities. The spacecraft contractor shall

execute the ssGS and BSE training prior to the ETE test training.

3.11.3.7 ETE Test Training

3.1r3.8 Simulation / Rehearsal Training

ThC spacectaftcontractor shall perform one dry run of the LOR-rehearsal' wjth nominal and

contingency operations, at the NASAA{OAA SOCC facility' This training shall also include

netrvork readiness tests. NAsA shall provide necessary facilities to execute an LoR rehearsal at the

socc. NASA provicled rehearsal environment shall, as a minimum, provide simulation

cnpabilities used at the control center in Suitlantl MD for a elress rehears4l, per 5-415-23, SOW

3.6.2.4.

The spacecraft contractor shall execute the spacecraft operations training, the ssGS training' the

BSE training, ancl the cM/Proc training prior to the rehearsal training'

3.11.4 Launch Operations Training

The spacecraft contractor, with support from the launch vehicle contractor, shall develop and

present a GOES Launch Base Proceising Training Packlge. The training shall be for spacecraft

contracror personnel and the go""rn."ri p"r*ono-"1 prioito the start of launch activities' The

training shall inclurle launch i'ase activities required to pr"pntu the GOES spacecraft for launch'

The training topics shall encompass the spaceciaft arrival ut tt 
" 

Payload Processing Facility (e'g'

Astrotech) through the launch countdown operations. The training package/presentation shall

include:

1)SpacecraftsystemoverviewandLaunchVehicle/Spacecraftlnterfaces
2\ summary of previous as-run launch campaign operations (or, for GOES-N' launch

campaign Planning)
3) The clescription of all spacecraft launch base integration and test activities presented

chronologically with references to estimated cluralion. This shall include all spacecraft

standaloneandspacecraft/|aunchvehicleintegratedactivities.
4\ The identification of external support requirements as applicable (e.8. purge gas

analysis, fuel/oxidizer analysis, etc')

5) Theiest proceclure identification and description

6) The description of the Payload / Ilazarclous brocessing Facilities (PPF/IIPF", (include

proced ure hazardous/non-hazardous classifi cation)

1) The description of the Launch complex mission unique configurations in support of

spacecraft operations (EGSE configurations [overview levell)
g) The description of mechanical/logistical support requirements (including s/c

transPortation and handling)
9) The description of contamination control requirements (inclurting purge requirements/

configurations)
10) The description of the voice/data/video communications requirements/configurations in

support of spacecraft test/launch operations

I8



11) The description ofplanned launch countdown support (Spacecraft personnel by

function/title/ location)

12) The description of the launch-day chain of command and the anomaly resolution

process (spacecraft or integrated anomalies)'

The training shall also include hancls-on execution of selectetl Launch site procedures and a cLP

rehearsal. Hancls on training may be performed using the BSE or spacecraft'

(All sectibn 3.11 new, Mod97, CCR 43648)

2.2.3 GOES N and GOES O Pre-Launch Sell Off

The spacecraft contractor shat implement an incrementar data set off process as identified by the

GOES N & GOES O System Performance verification Matrix (PVM) (CDBL sE2'4-01)' The

purpose of the incremental setl off process is to formalize the government acknowleclgement of the

compretion of the pre-raunch pvM-verincaiion activities. Th"e spacecraft contractor shall maintain

a pvM signolT log that contains initials from both the contractor and the government' The signolT

of a PVM item indicates that the pre-launch verification activity is completed'

The spacecral't contractor shall furnish all necessary personnel antl materials to coordinate and

support the systems 
"ngin""ring/pre-sell 

off review meeting as defined in Section 2'4'lS' of the

SOW. Topics for theselell off systemr ""gi"*.i1tg 
meetinls shall include review of PVM line item

verification and review of action 
"torur" 

,!1,il""d ?"^. verifi-cation agreement' Table 2'2'3 defines

the incremental data sell off goals for tfre CbES N & GOES O program' The PVM signoff log

showing current verification"rtoto, shall be provided at the t"vi"'nJ indicated in Table 2'2'3'

(CCR4370, Mod 97)

Table 2.2.3 GOES N & GOES O Pre-launch Dnta Sell off Goals (ccR4370' SIod

97)

SignotT ComPletetl

Att tfi""*rit *mponent-level antl Bus

& Plyload iVlodule Contrirct
uirement verifi catiotts

Pre-Environ ntental Revierv

requirement verificltions

Att tf".ce"*A component-level antl

spacecraft system-level contr:rctttroSttip*ent Revicrv or Pre-

Storage Revierv (Which Ever

Comcs First)

AllTr,, *tt "aticle 
contract req uirement

verifications
l.a*t"tt Vehicle Pre-ShiP Review

Atl .$SC'S ;ncl Fliglrt Operntiorts

Con tract Req uirement VerifrcationsFliglrt OPe rations Rcldiness
Il.eview



FROM:

2.4 Design and Performance Verification Plans and Analyses

The spacecraft contractor shall develop and maintain all necessary plans and procedures to verify that the

GOES N-e spacecraft meets all requiieme'ts described in the GOES N-Q Performance Specification

S-415-Z2and GFE Instrument ICns. fhe spacecraft contractor shall also perform and document all

analyses of the data and information from the design, development, qualification testing, acceptance

testing, compatibiliry testing, and on-orbit testing of th. rpu".craft contractor's hardware and software

which are required to ensuri that the GOES N-Q-program wilt meet its specifications and objectives'

These tasks include, but are not limited to the following:

l. Preparirrg and maintaining the performance verification plan (GDRL SE-2'4-01) for use at the

component, subsystem, uid rpo"""raft levelof assembly, including instrument integration and

inte rface verifi cation.

2. Preparing and maintaining the GoES N-Q performance verificatiolr specification as defined in

CDRL 58.2.4.02.
3. Preparing and maintaining verification test procedures for use at tlre component, subsystem, and

,pu"""rurt level of asserni'ly, including instiument integration and interface verification' The

spacecraft test procedure requirements" are described in conl I&T-3.4.4-01, the launch site test

procedures are described in bORI, I&T-3.4.6-03, and the component/subsystem test procedures are

described in CDRL SFAT-3.3.1-01'

4. providing the effort required for data reduction and analysis of test results at the cornponent and

subsystem levels of assembly during spacecraft integration and environmentaltesting, a'd during

verification of GFE instruments interfaces'

5. providing the necessary effort for data reduction and analysis during ground system cornpatibility

6. i",Uff'lltl?::tlfii::L:'rl,llftrrowing the compretion oreach environmentar test and test

activities described in CDRL l&T-3.4'4-03'
'7 . Preparing documentation and providing necessary support.for reviews defined in section 1'l '

g. preparing an electromagnetic compatib"ility/electiomagnetic interference (EMCiEMI) ptan as

required in CDRL SE-z.5-03.
g. performing systems engineering and analysis in support of GFE instrument contractors' development

and execution of instrument tests at the spacecraft level and launch base'

10. Developing the necessary pre-launch plans and procedures to verify that the GOES N-Q fNR

elements will operate as design"d. ftris will require using the INR Performance Evaluation System

(refer to section 3.Z.16.l) and a combination of simulated inputs and test results to demonstrate that

ihe on-orbit performance will achieve the specification requirements'

I I . Preparing a magnetic control plan in u""otdance with cDRL SDA-3 '2' 14-02'

12. Preparing u rodiution shielding and dose analysis reportas defined in CDRL SE-2'5-06'

13. p"ri'or*i-ng a fields of view analysis as described in CDRL SE-2'5-02'

14. Preparing a debris generation analysis report as defined in GDRL SE-2'5-05'

15. In addition to subsistem leveltechnical int"rface meetings (TIM's) required as a course of

performing the tasks in this SOW, the spacecraft corrtracior shall ftrrnish all necessary personnel and

materials to coordinate and support up to ten (10) system level tecl-rnical interface meetings (TIM's)

with each held bimonthly in support of GoES N, Systems engineering activities' These activities

include tecl-rnical issue resolution, performun"" u"rifi.ation plan buy-offs, pending contract change

requests (CCR's), CDRL data submission review/approval itutus, test data review' anomaly

resolution activities, and test support planning' These meetings are to be held at the spacecraft

contractor's facilities.. (CCR4226C, Mod 49'
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TO:

2.4DesignandPerformanceVerificationPlansandAnalyses

The spacecraft contractor shalt develop and maintain all necessary plans and procedures to verify that the

GOES N-e spacecraft meets all requiiements described in the GOES N-Q Performa'ce Specification

S-4lS-Zzand GFE Instrument ICDs. The spacecraft contracior shall also perform and document all

analyses of the data and information from tlie design, development, qualification testing, acceptance

testing, compatibility testing, and on-orbit testing of tl't. tpu...raft contractor's hardware and software

which are required to ensur! that the GOES N-{program will meet its specitications and objectives'

These tasks include, but are not limited to the following:

1 . Preparing and rnaintaining the performance verification plll1 (cpRL s!-l'J101) for use at the

component, subsystem, and spacecraft tevet oi us.*urv, incfirdirig initriiment integration tiid- '-

interface verifi cation.

2. Preparing and maintainir,g the GoES N-Q performance verification specification as defined in

CDRL SE-z.4-02.
3. preparing and maintaining verification test procedures for use at the component, subsystem, and

spacecraft leveI of assem6'ty, including instrurnent integration and interface verification' The

spacecraft test procedure requireme'tiare described in COnf I&T-3 '4'4-01, the launch site test

procedures are describea in bpRt I&T-3.4.6-03, and the componenysubsystem test procedures are

described in CDRL SFAT-3'3'1-01'
4. providing the effort required for data reduction and analysis of test results at the component and

subsystem levels of assembly during spacecraft integration and environmental testing, and during

verification of GFE instruments interfaces'

5. providing the necessary effort for data reduction and analysis during ground system compatibility

testing and during on-orbit testing'

6. preparing verifrcItion test reports=following the completion of each environmental test and test

activities described in CDRL l&T-3'4'4'03'
7 . P6**g d;cumentation and providing necessary support for reviews defined in section I ' I '

g. preparing an electromagnetic compatib*ility/electiomagnetic interference (EMC/EMI) plan as

required in CDRL SE-2.5-03'
g. Performing systems engineering and analysis in support of GFE instrument contractors' development

and execution ofinstrument tests at the spacecraft level and launch base'

10. Developing trr" n"""rrury pre-launch ptans and procedures to verif, that the GoES N-Q INR

elements will opeiate as designed. rnis will require using the INR Performance Evaluation System

(refer to section 3.2.16.|)and a combination of simulated inputs and test results to demonstrate that

ihe on_orbit performance will achieve the specification,requirements.

1 l. Preparing a magnetic control plan in u""ordun"" with GDRL SDA-3'2' 14-02'

12. Preparing a radiation shielding and dose analysis reportas defined in CDRL SE-2'5-06'

13. p"rior-irg a fields of view analysis as described in CDRL SE-2'5-02'

14. preparing u O"tri. generation analysis report as defined in CDRL SE-2'5-05'

15. In additio' to subsistem level technical interface meetings (TIM's) required as a course of

performing the tasks in this statement of worlc' the spacecraft contractor (Boeing satellite

Systems), shall furnish all necessary personnel and materials to coordinate and support up to

seventeen (f f days of system levei iechnical interface meetings (TIM's) held as required' but no

less frequentty than bimonthly i" *,p;;"aGOES N, O, unJP Systems engi*eering activities'

These activities include technical is.u. ."solution, performance verification plan buy-offs' PVM

sell-off, pending contract change ,.qu.rt, (ccn's), cDp data subrnission review/approval status'

post-test data rJview, anomaly resolltion activities, and test support planning' These

meetings shall be held at the spacecraft contractor's facilities, or by telecom ifacceptable to the

government.TheTlMAgendashallbejointlycoordinatedbetweenthespacecraftcontractor



and the government. A single meeting minutes packa_ge-shall be prwid-1qtg ih: "

Government following uu"tittM In..-ting. (CCIi4226C, Mod 49, CCR4370' Mod 97)

FROM:

3.6.2,6 Training Program

The spacecraft contractor shall provide all personnel, services, and materials necessary to deliver and

present a training p.ogru* to the GoES N-Q government Je^a1,.in 
accordance with CDRL oPS-3 '6' l -02'

The training shall be performed at a governrirJnt furnished facility located near GSFC' The training

program shall consisi of not less thari 120 hours of classroom The training shall consist of detailed

subsystem analysis, i,JuJing design and development overviews, detailed engineering drawing reviews'

operations concepts, hardwai/soft*ur" interfaces, and a description of the resolution of all problems

encountered in the subsystem development for which an Enginiering Change Request was generated'

The training shall also include interfaces with the ground ,yit"., and changes and/or upgrades that affect

INR. Alltraining presentations shall be videotap"-d fot archival purposes' (CCR4226C' Mod 49

Phase 2 training shall provide spacecraft training for app19llately 150 NASA^'fOAA real-time

operations, eng-lneering, and support personnel' (CCR4226C' Mod 49

GOES-N phase 2 training shall be provided no later than 12 months before launch' For GOES O-Q' the

phase 2 training shall beibbreviated to include only baseline changes and unique features or problems

encountered with the spe"ifi" ,pu.""raft. For COES O-Q the training shall be provided no later that 6

montlrs prior to launch. The spacecraft contractor shall videotape aliphase 2 training' (CCR4226C' Mod

49

The spacecraft contractor shall provide six mission operations-training tools (spacecraft models ll24

scale). The spacecraft contractor shall t"ppiy i+ aaAitt-o1a1 mjssion operations training tools (spacecraft

rnodels l/48 icale)' (CCR4l42A, Mod 29;CCR4225' Mod 43)

Post-Launch Test as follows:
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TO:

3.6.2.6 Trnining Program

The spacecraft contractor shall provide-all 
-ner1o-nlglaservices' 

and materials necessary to deliver and

present a Phase I training program,to the.GOES N-Q govemment team' in accordance with CDRL OPS-

3.6.r_02. The training sha' be performed ffiu.riri"nt furnisrred facility rocated near Goddard space

Flight center. ,,-" t?uining p.igru*r,af.on"rirt of not less than 120 hours of classroom instruction'

The training shall consist oidetailed ,uuryrtJ* unalysir, including desig,n and development overviews'

detailed engineering drawing reviews,- op"ri i'o*'*""tp", hardw-are/software interfaces' and a

description ortn. ,rroi,ition"or all problems encounterei in the subsystem development for which an

Engineering clrange Request was senerat"o'-"irc i;"*e 'r'"ri?':";;:l'fi,t2,t;tl'r";t:ij|:};'r*'"-"0
il,?:T::'lf ,X'}il?l ilJ:;l;ff.il;, "r*ii 

rNn. rqnRall6c, Meg {e, -c,c-na:-z 
: 

, 
tvtof z)

phase 1 training shall provide spacecraft training for approximately 150 NASAAIOAA real-time

operations, engineering, and support p"*""""i'iCcp.qzzoc'Mod 49;ccR437l' Mod97)

Paragraph deleted (CCR4226C' Mod 49; CCR437I' Morl97)

The spacecraft contractor sha' provide six mission operations.training tools (spacecraft models ll24

scale). The spacecraft contractor shall t"nniv-1+ 1qJ]t1oyl 
mjssion Jperations training tools (spacecraft

nrod"ls 1/48 icale). (CCR4142A, Mod 29;CCR4225' Mod 43)

Summary of Phase I training: (not less than 120 hours total)

o 105 hours GOES N, video taPed

o 15 hours total GOES O-Q, video taped

The spacecraft contractor shall provide two (2) additionalJormal GOES-N spacecraft training

sessions, identicar in scope to the phase r ior*ut training describetl above. Bottr of ttrese additional

sessions shall be 
"onou"i"a 

at the NOA; 3"nr""Jr"deiar center. The first session shalr be

scheduled approximately 7 months prior io the GOES-N launch and the second session 5 months

after the raunch of GoES-N. The first session shall be irleniical in scope and material to the initial

Phaseltraining,exceptthatthe,not"riutt'oillbeupdatedtoincludeanychangessincethefirst
presentation of ttre coirse. The ,""ona ,"rrion shali be identical in scope and material to the first'

except the materials shall be upclated to incorporate lessons learned from the normal mode

activation and pLT phases completed tp l" ed lry: Pt:ol.to 
the training' Forty (40) copies of

printed training maierials and l copy oi u cr RoNi shall ie derit:i"d"f".r ses1ion No- 1' riftv (50)

copies of printed training materials "";'1 ";; 
on a CD ROM shall be clelivered for session No' 2'

Summary of additional GOES-N formal spacecraft training:

oSessionl:Updatesdata'notvieleotaped;presentedatL-Tmonths
o Session 2: updates session l to includ-e nigr't opt "*p"'i""tt' 

not video taped; presented

at
L * 5 months.

The spacecraft contractor shall provitle additional training items I and 2teloW' to occur no later

than 4 months pri"ito launch oi CO'S N' This training s-hall cover the following areas:

l.AdditionaloperationstrainingforT5|oAA,NoAAsupportcontractors,andnew
National Aeronautics and Space Administraiion/MOSTiersonnel - This training

z)



shall include classroom walkthroughs of the on-station routine and special

operations ROp's. This training sf,all be up to 3 weeks (120 hours) in total cluration

and shall be conducted at a facility provided by the Government with equipment

and software provided by the Go"einnlent. seventy-five (75) copies of printed

training mateiials and I copy on a cD ROM shall be delivered.

1. supplemental flight software patch training - The lecture portion of this training

shatl include a functionat description of the ACE; programmable variables' their

memory address, proper methotl for user modification of these variables; and a

description of the process of development, implementation and maintenance of

flight software Patches'

Hands on flight software patch training, using a simple example ancl sDVl,.shnll be included' The

hancts on training shall a-ugm-e-n! I,eqtqgg -t9pG py- oe.onstryli-1q !!re p'1:.! .9:y,:lopment'
imprementation ancr maintenanc. pro"".r,ino airowing selecied siuclcnts tb nnn6 hziiitls:tiii'praetiee'

Both lecture ancl hantls.on training shall be one day each, with total training no more than l6 hours

in duration. This crass shail be taught at a government-provided facility with government-provided

equipment. Twenty (20) sets of pro"vided mlterials shalibe provicled in printed form and I copy on

a CD ROM

No new training plan, or revision of the GOES N-Q training plan is required' Training material

will be preparecl in contractor format and deliver"d to thu got"to-"t't at the start of each training

event. (CCR4371' Mod97)

Amend Paragraph 3 -6.4.1 as follows:

FROM:

3.6.4.1 Engineering Support During Post-launch Test

The spacecraft contractor non-resident level-of-effort engineering suppo't t!i1lP provided for each

subsystem through the completion of PLT for GOES N-0 in support of the NASA operations team'

The spacecraft contractor resident level-of-effort engineering s-upport shall be.p.rovided for INR through

the entire PLT phase for GOES N-Q, in tuppo.t of t[e.NASL tNR t"un'' Resident support shall also be

required for the telemetry and commanA una communication system PLTs for all GOES N-Q spacecraft'

In addition, beginning approximatelv l8 months prior l"-9: GIPS L]ry:l^t[t"^I::::i::li";dil'1ffiffi;i;;ffi:'il;;#t'1, ""4 
com*und PLr testing, thespacecraft contractor shall

:^--, +L^ DT 'T

ffiiiJt"##iffirii;;;;i""i""i'*rliion luring pre-raun"!,ll:t3:""'lf,;:::""T,i::-H lj:i"il: d,r"ii'"ti*;unications pr.r working !.'p"'n"",':e',_':Tll1li"-1r.1:,lt;};::".:,::1,,::ff:'
ffit#;#;;l;#purpose of estimatio;;il;d"rmunicati6ns pLT workins sroups requiring this

- - - --.^^t. 1,,--+inn oithpr af flre
ffi:ilt:',] ""J:'"#'ffiilil;;il;;ing shall rasl!o13 one week duration, either at tl're

^ /A 6r4.z? r/r^,| iro. (-af,ldliKc Mod85)
spaceciaft
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TO:

3.6.4.1 Engineering Support During Post-launch Test

The spacecraft contractor non-resident level-of-effort engineering support shall be provided for each

,uUryrt"rn through the completion of PLT for GOES t't-Q in support of the NASA operations team'

The spacecraft co'tractor resident level-of-effort engineering s]rpport shall be.provided for INR through

the entire pLT phase for GoES N-Q, in support of tire NASA rNR t.uto. Resident snpport shall arso be

required for the teleffrerry and comriana uni communication system PLTs for all GoES N-Q spacecraft'

In addition, beginning approximately l8 months prior t" tltg GOES N launch through the end of the

G.ES N communicaiions and telemetry and command PLT testing, the spacecraft contractor shall

providecomm/T&c pLT leqhtical--qo-nsultalion dqrilg plg-llun"lt PLT planning; review the PLT plans;

a'd participate in comm""i""ti*r pLi woir<iirg gioup;dtingsl slinulatioris, PlTExdeiitiori;and resf - -

clata analysis. For tlre purpose of estimation, fiu""6on,munications PLT working groups requiring this

support shall occur. dach working group rneeting shall last 
^for 

a one week duration' either at the

spacecraft contractor facility o, uii i"l."onfer",rci. (CCR4226C, Mod 49; CCR4356C' Mod85)

The spacecraft contractor shall also proviele additional resident support as follows:

a. Full time AcS and flight software expertise to support the day to da|.operations (GOES-N

only)foraperioclof3Qdaysstartingimmediatelyafterhandoverofthespacecrafttothe
gor"rn*"rri. This expertise shall coisist of senior spacecraft co1t11c!o1 engineering

personnel experienced in the development and/or design of the GoES ACS hardware and

flight softwaie nnd in the design and operation of the flight softrvare functions related to the

following:

1. Management Of All Onboard Corirmand Buffers

2. BatterY Charge Management
3. Buss Ileater Control
4. Non-INR Instrument Services

5. Solar Array Steering and Stepper Motor Servo Functions

6. XRP Control
7. Fault Detection and ResPonse

These personnel shall be available to support the daily government engineering staff in monitoringn

evaluaiing, anrl planning ACS and Flight software operations'

b. on-site engineering expertise throughout PLT to support the following list of special

operations involving key spacecraft subsystems:

1. ACS and propulsion "*i"rtir" 
for alt station keeping maneuvers (assume 3 EW

maneuvers and l NS maneuver)

2. ACS and propulsion e*pe,tise for all station change maneuvers (assume one station

change maneuver)
3. ACSixpertise for all yaw flips (assume two yaw flips)

4. ACS ani propulsion expertise for the first thruster flushing event

5. ACS expertise for the nriagnetometer calibration event (Defined in P-Spec 9'1'1'l)

6.ACSexpertiseforthelmageranclsoundercoolercoverdeployments
1. power expertise ror trre iniiial l0 clays of the first eclipse season (ccR 4371' Mod 97)
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Changes to CDRLS (5-415-27)

5.MaketheFollowingchangesto:AttachmentG-ContractDataRequirementsListsasfollows:

a'InaccordancewitlrcCR4364B,AmendtheTableofcontentstoaddadditionalsectionsto
Integration and Test, Flight operations, una r-oun.tt vehicle as follows' These additions will be

highlighted (Bolded) and italicized:

Fliqht Operations

-spu"ecraft 

operations Handbogkt """"""' """""i""""
Spacecraft Tiaining Program pla1" " """
Spacecraft Mission Operation-s- Plan " " "" " " "
Spacecraft On-Orbit Storage Plan """""'
Spacecraft De-orbit PIan" "" " ""
Spacecraft Engineering Handover.Review"""""'
Spacecraft Larinch and Otbit Raising Data Review:""""""""
Dntttbase (Jpclate ancl Delivery Process Training Documentation

Console Minual anct PROC Training Documenlation-^

ETE Test Trnining Documentation (CCR4j64B' Mod97)

Latrnch Vehicle F ^ -r_-r n^^..-ani:- 
Sp""*taft/Launch Vehicle Interface Control Document"

Pieliminary Mission Analysis (PMA) Report

Final Mission Analysis (FMA) Report"""""""":'l'-:":
Booster on Stand or Pre-Vehicle on Stand (Pre-voS) Review Data Package""""""""'

Launch Vehicle Design Certification Review (DCR)

Spacecraft/LaunclrvetrictelnterfaceRequirementsDocument
Mission Integration Program Kickoff Review """"""'
Launcl.r S"rui"", Systeni Effectiveness (LSSE) Program Plan .. "....'..

Launch Vehicle Requirements Review bata Package """""""" ccR4353r
Mod85

Delta IV Launch System Training Data Package """"""""'



Mission Unique Design Review #lPackage"

Mission Unique Design Review #2Package"

i""".tt Vehicle Component and Subsystem Test

f,""".tt Vehicle Cornponent and Subsystem Test

iuun"tt Vehicle Launch Site Integration Plan""""'

L;;;th Vehicte Pre-Installation Reviews Data Pac

Final Loads Verification Review Data Package """
Launch Vehicle Launch Site Test Procedures""""'

Integrated Spacecraft Handling flul ""':::
iuui.fl Vehicle Pre-shipment Review (PSR) Data

i^"""ft Vehicle Countdown Procedures and Devia

luun"t Vehicle Launch Commit Criteria

Launch Vehicle Post Launch Data Report """"""
i o rrr t n Op e r at io ns T r ninin g D o c u me ntatio n ( C I

b. In Accordance with the CCR 43648' the following Tab

Ou[ f,"," Description pages are incorporate to include the

i"niot NASA Management Mission Readiness ierv Data Package.'."

Pre-Payload Matg RqvieW " : : : r' :':: " :" :' 1 
"-' :'," " " " " "

L;;;; Readiness Review Gnnl Data Package "'

Packages....

R43648, Mocl97)

I - Contract Data Requirement Lists and

changes above:



rrofq Renrtirement List i

I'ante r \-uurr s6rF ^-- -l

I

SUBMISSION -_1

HARD COPY
DIST, CODE TOTAL

HARD
COPIES

-L Qi+a Tccf P

----
TITLE

rocedures

DATA ITEM
A B c

M FREe | *ttt*r- lsusseQueNr
MEDIA

ll I 4

A Per Missiqt 66'days prior to PsR U/AR

45 days Prior to

PDR

a) 45 daYs Prior
toCDR

b) final @ L-3

mo.

ll J t
[&T-3.4.o-ur

l&T-3.4-6-04 Ground OPerationd Plan
A

a) 45 daYs Prior
to CDR

b) final @ L-3
mo,

il I 4

Missile SYstem Pr

lTransPortation &

i

b-Launch SafetY Package

Handling Plan & Procedures

A

I

Per Mission 45 days Prior to

PDR

I&T-3.4.6-0s

1l 4 I 5

U/AR | 5, interi'n 6
I L-12 mo.

Final @ L'3 mo.

I&T-3.4-9-01 ll 4 I f

I U/AR 5 6

I&T-3.4.10-01

r&T-3.4.11-0r

U/AR 90 days after
launch of -GOES 

N
GOES N Final

AccePtence

ffi' r""gfation and Test Personnel

n-^"-'r -s"ototn 
Trnining Package

I

ll ,, 1 4

90 dnYs nfter
launch of GOES N

GOES N Finnl
AccePtrncG

\t I U/AR

I&T-3.4.11-02 Snacecraft System Post-Storage lnf,GB'|r arru'

oiO f"tt Training Do""-""tlm j ., 4

90 dnYs after
launch of GOBS N

GOES N Finnl
Acceptance

ll
I U/AR

I&T-3.4.11-03 Spacecraft Thet'mal Vacuum (DU r v ,1 rtrl
.ltofinn ll 1 7 4

I rarnrng, l'uutrurlrr 
-I

Irrrt.,rm"ot Test and STE Training

Documentation;

I U/AR 90 daYs nfter
launch of GOES N

GOES N ltnat
AccePtance

I&T-3.4.11-04

l il. Hc src
ii. s,tata Cottractor Processes/

i;;.;ilt.t (Data Pkg l4 daYs Prior)

ii. O".. Per Launch Vehicle Desig
8. SubsYstem CDR

9. HC

10. EC

4.

5.

6.

l?16-priorto PDR

14 daYs Prior to CDR

Spacecrift Pre-ShiP Ra'ierv
Not.$ T-iltt*'' At-{ . -. o.-* n{

i. ii.r"vt after Contract Start Ddte

i. li oE,t after Contract Award

U/AR - UPdate as Required

.- . d.-rrsr""te9@qt:@



Ia^n*ro f)qfn Reauirement List i
I aDrs r

I

ITITLE I

I

SUBMISSION -l
FIARD COPY

DIST. CODE I ,o,*
{ uenoI coPresffi - A B C

AJI FREQ rNrr.AL I sunsequrNr IYEDI

-0 d"ys Prior to

lnunch of GOES N

30 daYs Prior to
lrunch of GOES N

GOES N finat
Acceptnnce

ll ., 'l 4

I U/AR

oPS-3.6.4-01 Database UPdate and uenverY -r

't'-oinino T)ocumentation GOES N final
AccePtance

ll 1 7 4

I

I

U/AK

oPS-3.6.4-02 Console Manual'and fl(\lt' I raurur6

Documentation i.
ll a 7 4

U/AR 30 deYs Prior to
Ieunch of GOES N

G(rl-s l\ rlni
Acceotance

oPS-3.6.4-03 ETE Test Training ltocumcrl

PERJOT

Nnt A,ssisned

TMANCE ASSURANCE

PA-3.7.1-01

PA-3.7.1-02

I 5
4 ll 4

Previously Qualified Hardware and Software

Report ,

A

ll 2 l 3

A As generated

PA-3.7.1-03
\T^-^nmrrli qnc.e Renoft

ll | 2 JDi1rgLJ l. lrvvrur^--

Svstem SafetY Program Plan

'.L ^-^ rl^o-.r{c Analvsis

A U/AR 4

PA-3.7.1-04 ll 2 I

A UiAR 4

PA-3.7.1-05 \JPtrl.1t

ll. HC &EC
12. Standard Contractor Processes/

Procedures (Data Pkg' l4 days prior)

f l. On." Per Launch Velricle Design

8. SubqstemCDR
9. HC

IO. EC

4.

f.

6.

14 daYs Prior to PDR

l4 days Prior to CDR

Spacecraft Pre-ShiP Rwiewf ' ;n'f:*"'*tracr stilt Date

i. lO O"Yt alier Contract Award

U/AR - UPdate as Required



Table 1 Contract Data ReQuirement List

DATA ITEM

ffiProceduresand
Deviations l

LV-3.8-21

Launch Vehicle Lhunch Commit Criteria

Senior NASA Management Mission Readiness

Review Data Package
Lv-3.8-23

Pre-PaYload Mate ReviewLV-3.8-24

Launch Readiness Review (LRR) D"t" P*k"g"
LV-3.8-25

Launch Vehicle Fost Launch Data Report
LV-3.8-26

2 months rfter
launch of GOES N

Launch Operations Training Documentation
LV-3.8-29

1I. HC&EC
ii. ir"Jtro contractor Processes/

Procedures (Data Pkg. 14 days prior)

13. Once Per Launch Vehicle Design

7. Subsystom PDR

8. SubsYstem CDR

9. HC

4.

5.

6.

14 days prior to PDR

14 days Prior to CDR

Spacecraft Pre-ShiP Revtew
N-rcTL contract Award

2 ?5 daYs after Contract Start Date

l. iO a"Vt after Contract Award



I&T-3.4.11-012. NUMBER
DATA ITEM DESCRIPTION

Assembly, Integration and Test Personnel Ground

System Training Package

4. DESCRIPTION/PUPJOSE

The spacecraft contractor shall develop atraining package to train the spacecraft contractor

SystemTestpersonnelintheSSGselementsintheUNIXenvironment.

5. DeTA I{EQUIREMENTS

TheI&Ttrainingpackageshallincludethefoilowingelements:

- EPOCH
- NTACTS
- GTACS
- NT Client
- MRS&S
- DID
- GTS
. SITE

The training package shall include a ground system overview' sub-system interface diagrams'

start-up/initializatiJn, operational user's guide, fail-over/contingency' and maintenance

procedures.

6. SPECIAL PREPARATION INSTRUCTIONS

(Mod97, CCR 43648)
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I&T-3.4.11-02
DATA ITEM DESCRIPTION

Spacecraft System Post-storage Integration and Test

Training Package

DESCRIPTION/PURPOSE

.5. DATA REQUIREMENTS

The spacecraft po9!-s.!o!age trainins-g1ckage shall-include.post-storage integration activities' test

prans, test sequen"; ;;a=rTfu"rt ortrra siacectan to the launch faeility, The seqtrence of events

shallidentifyallthespacecrafttestlocations,fixtures'spacecraftBusandCommPayloadSTE'
EGSE,MGSE,specialinstrumentatio.nandsoftwaresystems.Thetrainingpackageshallinclude
test configuration and set_up, spacecraft and instrument safeing procedures, speciar shipping,

handring and creanliness requirements and processes, m"rt unilcul, harness and tech/sup training

requirementr, . on*irration requir.rn"rrt, und prot"'ses (particul ate' magnetic)'

The spacecraft contractor shall develop a training package that shall be used by the spacecraft

contractor,, p"rron rliln pr"p*ution for the spaceiraft post-storage testing'

6. SPECIAL PREPARATION INSTRUCTIONS

(Mod 97, CCR4364B)
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I&T-3.4.11-03

DATA ITEM DESCzuPTIq

Spacecraft Thermal Vacuum (SCTV) Test Training

DESCRTPTION/PURPOSE

5. DATA REQUIREMENTS
: 

roii-sio

;|;::fiilX?3:'I1-"'J}i1jil:[1li$'J"ih" ,pu.l",art test i;;G,, nxtures, css' speciar

instrumentation and software systems' it" t'ui"ing package shall include the test configuration

and set-up, spacecraft and instrument safing p'ot"d*t" special handling and cleanliness

requirement, una prol.rs.r, m.charricul, hlmtss and tech/sup training requirements'

contaminationrequirementsandprocesses(particulate,magnetic)'

The spacecraft contractor shall develop a training package that shall to be used by the spacecraft

contractor,, p.rro*.iir, *pport of the ,pur.rruft post-storage scTV testing'

6. SPECIAL PREPARATION INSTRUCTIONS

(Mod 97, CCR4364B)
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r&T-3.4.11-04
DATA ITEM DESCRIPTION

Instrument Test and STE Training Documentation

5. DATA REQUIREMENTS

the training packagp Shal1 irtClude the post'storage instrumenttest set up plans and checkout as-'

defined in Test procedure # 903 (lmager and Sounder Test Configuration Support) and Test

procedure # go (SXI Test Configuration Support). The prans shall identify all the spacecraft

test locations, fixtures, GSE, special instrumentation and software systems' The training shall

include test configuration and set-up, special handling and cleanliness requirements and

processes, mechanical, harness and-tectr/sup training iequirements, contamination requirements

and processes (particuiate, magnetic). The imager and sounder instrument tests that complement

TP # 903 are as follows:

Test DescriPtion ITT Test #

4. DESCRIPTION/PURPOSE

The spacecraft contractor shall develop a training package to be used by the spacecraft

contractor's and the GFE instrument contractor's p"rsonnel in support of the spacecraft post-

storage testing of the GFE Instruments'

EP Full Imager 8r76982
EP Full Sounder 8176981

Coherent Noise 8177042

Vis/Star Cal Im 8176989

Vis/Star Cal Sndr 8176988

System MTF lm 8177028

MTF IGFOV Sndr 8177020

Dyn coreg/shear 8177014

Manual DeploY I/S 8177056

Hinge Friction VS 8177055

The SXI tests that complement TP # 904 are as follows:

Test DescriPtion
SXI Short Form Functional Test (SFFT)

SXI Long Form Functional Test (LFFT)

The training package shall also include documentation that addresses the following:

- Retrieval of test point cable set from storage

- Inspection and lfuContinuity checks of the test point.cables

- The routing of the test point cables from GFCR into the test area

- The movement of the RTP from storage to the test area

;il: ru",iiJ'i"loo', of RTp to GTecs/Spacecraft interfaces (T&c, wideband' and MDL)'

c 6. SPECIAL PREPARATION INSTRUCTIONS_(CCR4364B'MOd97)
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oPS-3.6.4-012. NUMBER
DATA ITEM DESCRIPTION

3. DATE
Database Update and Delivery Process Training

4. DESCzuPTION/PURPOSE

rhe spacecraft contractor shall deveiop 1111:::i1':"^t"ffi*t"",*:::"ll 
be used to train the

ffirtffi;;r*;;**el in the database update and delivery process'

5. DATA REQUIREMENTS

The database training package shall include training documentation on the following:

- DescriPtion of the GOES SSED ICD

- O"t.tiption of the GOES unique SSED schema

- O"r.ription of the GOES Database ingestion toolset

- O"iul"a procedures for Flatfile generation' Oracle ingest'

production pf.nV nte production' Command Pacing File

CM Process.
- n"t"tipion of Sybase process for BSE updates

LIS file Production, GSA file

froduction, validation process and

6. SPECIAL PREPARATION INSTRUCTIONS

(Mod97, CCR4364B)
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DATA ITEM DESCRIPTION

Console Manual and PROC Training
1. TITLE

Documentation

2. NUMBER oPS-3.6.4-02

3. DATE 412y03

4. DESCRIPTION/PURPOSE

The spacecraft contractor shall develop a training package for the use of the GOES LOR Console

Manuals and automated procedures (PROCs)'

5. DATA REQUIREMENTS

The training shall include a general overviewiwalkthrough of the LOR console Manual and

pRoc structure as well as a process description of where to obtain configuration managed LoR

flight operations product files (incluaing t'iroua.fi.les' telemetry pages and plots)' and how to

modify those rrt", t:* rot,rr" ,pu.""run.-ri. ffaining package shall address the LoR soE

(Sequence of Events) (e.g., first-pass, stellar acquisitlon) to ietail how the console manuals and

i'nOCt interact with the ground system'

6. SPECIAL PREPARATION INSTRUCTIONS

(Mod9?, CCR4364B)
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oPS-3.6.4-032. NUMBER
DATA ITEM DESCRIPTION

ETE Test Training Documentation

4. DESCRIPTION/PURPOSE

ThespacecraftcontractorshalldevelopanETEtesttrainingpackagethatwilldescribehowtoset
uo for and execute an end to end test beiween the spacecraft iontractors integration and test

facility and the SOCC'

5. DATA REQUIREMENTS

The ETE training package shall include test descriptions that will prepare the mission operations

and I&T personnel i"i tfr. execution ortn" post siorage ETE and ETE # 5 tests' The training

shall document the following:

- El Segundo Portable Telemetry Processor (PTP) set up and use

- Et Seiunao / SOCC / CCAFS Network description

- Spacecraft configuration in the High-Bay

- STE setuP and configuration

- Descriptibn of ETE Test and functionality

- Description of Test Software and Execution

6, SPECIAL PREPARATION INSTRUCTIONS

(Mod97, CCR4364B)
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LV-3.8-29
DATA ITEM DESCRIPTION

Launch Operations Training Documentation

4. DESCRIPTION/PURPOSE

The spacecraft contractor shall

The tiaining is intended for the

the start of launch activities'

develop a GOES specific Launch Base Processing Training Package'

spacecraft contractor personnel and the government personnel prior to

('

5. DATA REQUIREMENTS

The training package shall include launch base activities required to prepare the GOES spacecraft for

launch. The training topics st all encomfarr ,tr. spacecraft arrivar atlhe payload Processing Facility

(e.g. Astrotech) thJugh the launch 
"ouritdo*n 

operations. The training package shall include:

l) Spacecraft system overview and Launch vehicle/Spacecraft Interfaces

2) Summary of previous as-run launch campaign operations (or' for GOES-N' launch campaign

planning)
3) The description of all spacecraft launch base integration and test activities presented

chronologically with references to estimated duration. This shall include all spacecraft

standaloneandspacecraff/launchvehicleintegratedactivities.
4) The identification of extemal support requirements as applicable (e'g' purge gas analysis'

5)

6)

fuel/oxidizer analYsis, etc)

The test procedure identihcation and description

The description orttre puyii,aa rHazardor^ i'ro""ssing Facilities (ppF/HPF) (include procedure

hazardous/no n-hazardous classification)'

The description of the Launch complex mission unique configurations in support of spacecraft

operations-(EcsE 6onfigurations [overview level])

The description of mech'a,nicar/logistical support iequirements (including s/c transportation and

handling) --r -^^--.:-^*^-ro linn :ments/
it 

" 
a"J*iption of contamination control requirements (including purge requr(

configurations) -- ---:-^-^-+-/^^-fi
i0)The description of the voice/data/video communications requirements/configurations in support

of spacecraft tesVlaunch operations

11) The description of planned launch countdown support (Spacecraft personnel by function/titlei

location)
12) The description of the launch-day chain of command and the anomaly resolution process

(spacecraft or integrated anomalies)'

7)

8)

e)

6. SPECIAL PREPARATION INSTRUCTIONS

IIr71NIod97, CcR.1364B)
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Changes to the SXI ICD {DS80667-H00-011)

a. In accordance with CCR 4362:

Add serial numbers and part numbers for the GOES O spare SXI model to the Interface control

po.,r*..tt. Revise paragraph 2'2'l andTable 3'3'1-l'

b. In accordanCC With CCR 6323:

Revise the sXI Interface control Document. To clarify sine vibration test requirements for unit

;;J; spacecraft level. Revise paragraph 3.4.3.1and Tables 3'5'3-6' and 3-7'

changes to Sounder Interface control Document. (DS80667-H00-012)

7. Make the followins changes to' Attactunent D of the sounder Interface control Document'

As follows:

a. In accordance with CCR 6314D:

change the Sounder Interface control Document. To call out a 250 angstrom EoL requirement

for the molecular contamination on the filter wheel sunshield oSR's. Revise Paragraph 3'6'2'3'

b. In accordance with CCR 7038:

change the wideband data signal characteristics in the lmager/sounder Interface control

Document. To match the values predicted by the worst case analysis' Revise table 3'5'3-1'

c. In accordance with CCR 7090:

Reduce the interference level on the input power bus to--31.5 dBVrms from 1'9kHz to 26 kHz to

allow the sounder instrument, to -."tit " 
iequirement limits with margin. Revise paragraph

3.4.3.3 and figure 3.4'3-2.

d. In accordance with CCR 7099A:

Change the Heater harness due to incorrect ICD' This change is covered by Task Assignment

116. Revise paragraph 5.7 ltem U, of pug. s -129 andthe drawing page reference 3-30034)'

''
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Waivers to Sounder ICD (DSS0667-H00-012)

a. In accordance rvith CCR 63151W44432

Waiver W4443 is issued for the out of specification limits for the signal line noise measurement

requirements as tested during the safe-to-mate test. Revise table3'4'3-2'

b. In accordance with CCR 7093

A waiver is issued for the ICD maximum of 69.55 pound weight for the Sounder, SN 10

electronics module by '34 pounds' Revise Table 3'2'l-l'

Changes to Imager ICD (DS80667-H00-010)

a. In accordance with CCR 7038:

change the wideband data signal characteristics in the Imager/sounder ICD's to match the

uotrr.I predicted by the worst - case analysis. Revise Table 3.5'3-1'

b. In accordance with CCR 7100A:

correct the backup patch heater provisions in the Imager ICD for SA'{s 09 and up to GOES O&P'

This change is coveied under fuit errig-"-"", 116. F-evise paragraph 5'11 of page 5-213 and

(drawing reference 3 -29 4 A.).

Waivers to Imager ICD (DS80667-H00-010)

a. In accordance with CCR 6315/W4443:

waiver w4443 is for an out of specification limits for signal line noise measurement requirements as

tesied during the safe-to-mate test' Revise Table 3 '4'3-2

ccR 4361A
CCR 4362
ccR 43648
ccR 4370
CCR 437I

GTACS Upgrade
Add GOES b Spur" SXI Serial and Part Numbers to the ICD'

Program Interruption Risk Mitigation Plan

Incremental Sell-off meeting (Mod 83)

Operations Training and PLT Support (Mod 8a)

40



CCR 63I I
CCR 6312
CCR 63I3
CCR 63I4D
CCR 6315

CCR 6316

CCR 6317

CCR 63I8
CCR 6322
ccR 6323

ccR 6324
CCR 6325

ccR6326 .

ccR 6333

ccR 7038
ccR 7090
ccR 7093

CCR 7099A

ccR 7100A

Common Measurement at Instrumental Interfaces (W4439)

Sotar Array Drive (SAD) Vibratio-n-

eff Ot""i Interface witil Atlas III Envelope (W4435)

Sounder Filter Wheet Cooter Contamination Requirements Change

i*"g* S""nder Safe to Mate Signal Line Noise

GOES N EMVEMC Limit Outages

6ut gurring of Avery 8217 Presiure Sensitive Adhesive

EPEID Di Detector Noise Exceedence

Oui Cotting of Mono-Coat El79 N-ODS

;ii : 4i"" i' ibrat ion Test Requ irements C lari fi catio n

l;oes O Magnetic Dipole Repeatability (w4448)

Common Measurement ut Insitument Interfaces (54449)

igruf inr*ument Maximum Temperatures in SCTV

;il'bd;nEpAo Prolon containnation in Alpha Channels .

6h";g" to Wideband Data Output Characteristics

EMI CSOl Lirnits
S.r.a"t El3ectronic Box Mass Properties

Revise sounder B""k";'ii;;; pfi.i designation in wiring harness diagram

(Rework and Test C;;;t"J under Task Aisignment I1.6' Y'4 
clause

Revise tmager B""k;p-H;;;i ffN a"rignati-on in Wiring harness diagram

(Rework and Test C;;t; under Task Assignment 116' H'4 clause

12. Chanee Paees

Revise J-l, List of Attachments See Change Page J-l

Revised SOW (CD-ROM Attached)

n.uis"O P-SPec (CD-ROM Attached)

Revised CDitL (CD-ROM Attached)

Mod 97 Change SummarY

The fixed price of this contract and the funds a[otted for the performance thereof, shall .ot be deemed to

be increased bY this modification'

Inconsideration of the modifications, including, but not limited to. all waivers, deviations' and

Government provided accommodation', ugft"io herein u' 
"o,npf"t" 

and equitable adjustments for all

work requir"a uy tr,i, ,ooaification uno.oinguratior chang" d;;; (Ccitg referenced herein' and as

being techni"utty .quiuutent under Clause H.iS of ttre contract' 
- 

Th" 
"ont'uctor 

hereby releases the

Government from any and all liability. ,;;;;;t ;niract for fu*rr"r equitable adjustments attributed to

such facts and circumstances giving ,i'" t" it'i' loiification and the C'CR's referenced herein'

End of Modification 097

,t
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AMENDMENT.
AMENDMENT

5, ISSUED BY

ATION/MODIFICATION OF CONTRACT
OF PAGES

2
5. PROJECT NO. (lf apptcabte)

GOES N-P

NASA/Goddard Space Flight Center
Bldg 6, 2no Floor, Room W225

NAME AND ADDRESS OF CONTRACTOR (No. Slreet, @unty, State anct ZIP: Code)

Boeing Satellite Systems Inc,
P.O. Box 92919
Los Angeles, California
Attn:Theresa Hirahara

ADMINfSTERED BY (tf othetthan lten 6) CODE

NASA Goddard Space Flight Center
DCMA Boeing Space & Comm Seal Beach

AMENOMENT OF SOLICITATION NO

DATED (SEE 
'TEfr 

II)

'IOA. MODIFICATION OF CONTRACT/OROER NO,

NASS-98069
1oB. DATED(S€E,IEnttt

E The aOove numbered solicitalion is amended as set forth in ltem 14. The hour and date specifted for receipt of Offers E is extenOed, I is not extended.

Offers must acknowledge receipt of this amendment prior to the hour and date specified in the solicitaton or as amended, by one of the following methods:

(a) By compteting ltems I and 15, and returning one (1) copy ot the amendment; (b) By acknowledging receipt of this amendment on each copy of the otfer submitted;

ii tcj eV separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDGMENT TO BE

nebLrv'eo Ar rne pucE oesrcuATED FoR THE REcEtpr oF oFFERS pRroR To rHE HouR ANo DATA sPEctFlED t AY RESULT lN REJEcrloN oF
YOUR OFFER. lf by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegtam or letter, provided each
telegram or letter makes reference to the solicitation and this amendment, and is received prior to lhe opening hout and data specified. _
12. ACCOUNTING ANO APPROPRIATION DATA (ltrequlred)

6100.2550 51 51R-616-41-5729-01 FC300221 514150 51-616 SAEX22004R 100004381 $20,000,000.00

OME AppFvd 27000(12

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

3. EFFECTIVE DATE

See Blk 16

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS,
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

(4) TA. THIS CH oAoen tS tssUED PURSUANT rO: {specry autho'ty) THE CHANGES SET FoRTH lN ITEM 14 ARE MADE lN THE CONTRACT ORoER No. lN ITEM 1oA.

THE ABOVE NUMBERED CONTRACT/ORDER tS MODIF|EO TO REFLECT THE AOMINISTRATIVE CHANGES rsuch as changcs in paing otfrcr, apprcpriation date, atc.) sEl
FORTH tN rrEM 14, PURSUANT TO THE AUTHORIW OF FAR 43.103(b).

THtS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

1. Att I

D. OTHER Spocify type of modifi€tion and aulhority)

E. IMPORTANT: Contractor s not, X)(X is required to sign this document and return -2-copies to the issuing office.

14. DESCRIPTfON OF AMENDMENT/MODIFICATION (Organized by UCF seclon headings, including solicitatiotl/contrad ilbiect matet where teasible.)

See page 2 for details

at orovided herain. all lerms and condrlions ol lhe document reterenced in ltem 9A or 10A, as herelofor€ rgmains unchanged and in tull force and effecl

15A. NAMEANo TITLE oF SIGNER (Iypeorptn,

James T. Felicita
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NSN 7540-01-152-8070
PREVIOUS EOITION UNUSABLE

164. NAME AND TITLE OF CONTRACTING OFFICER (Tvpe ot pint)

:.I

16C- DATESIGNED

lit
9,2 ii+,

ST
Prescribed by GSA
FAR (48 CFR) 53.243



Contract No. NAS 5-98069
Modification 98
Page2of 2

The purpose of this modification is to:

l. Incrementally fund the contract
2. Addthe Boeing Individual Subcontracting plan for GOES N-P, Revision 6

3. Provide a completely re-numbered contract

1. Revise Clause H.6. Limitation of funds as Follows:

From: $606,635,868.00 (Mod 92)
By: 20.000.000.00
To: 5626,635,868.00 (Mod 98)

Accounting and Appropriation Data:

Purchase Requisition No. 42000 57 842

6100.2550 5t 51R-616-4t-5729-0t FC300221 514150 51-616 SAEX22004R
I 0000438 I

2. Add to Section J, Attachment J, Master Subcontracting Plan D950-10755-1, Revision
6 as follows:

Delete: Attachment J in its entirety and replace with:

Attachment J Small, Small Disadvantage and Women
Owned Small Business Subcontracting Plan

Dated : 14 July 2004

Attachment J above, represents a complete and equitable adjustment for the above

changes to the subcontracting plan as set forth in Attachment J. The Contractor (BSS)

hereby releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise to
Contractor's revised subcontracting plan #5C97-04-H, Dated July 14, 2004.
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INDIVIDUAL SUBCONTRACTING PLAI\I

DATEz 7130104 PLA|I # SC97-04-I

CONTRACT/RFP #: NAS5-98069

BOEING REFERENCE #z L0226

MODIFICATION * nevislon *0.Co
:
:

REFERENCE: Boeing's FIY 2004-2006Master Subcontracting Plan - Document Nq It950-
10755-r

Boeing's FY 2004-2006 Master Subcontracting Plan, Document No. D950-10755-1 is hereby
incorporated and applies company-wide to The Boeing Company, including its subsidiaries. The
plan contains all elements required in Subcontracting Plans by FAR 52.219-9 except goals. The FY
2004-2006 plan has been approved for use during fiscal year 2004, beginning October l, 2003,
through fiscal year 2006, ending September 30,2006. This Individual Subcontracting Plan is issued
pursuant to the Master Subcontracting Plan and shall apply to the prime contract throughout the life
of the contract and to any prime contract changes, modifications and optioirs.

Approval:

Small Business Programs Manager

Boeing Satellite Systems



INDIVIDUAL SUBCONTRACTING PLAI\

Submitted By:
Group
Address

City, State

Plan Administrator:
Title
Location
Telephone

Small Business Programs Manager:
Name
Location
Telephone

Contract Administrator:
Title
Location
Telephone

Principal Contracting Offi cer:

Agency
Address
Telephone

Administrative Contracting Officer:
Agency
Location
Telephone

Boeing Satellite Systems, Inc.

P.O. Box 92919
Los Angeles, California 90009

Patricia A. Williams
Subcontract Manager

ws25/c551
(3r0) 662-6270

Diane Dougherty
ws13/G351
(310) 364-7605

James T. Felicita
Manager, NASA Contracts
ws25/c5s0
(3r0\ 416-4244

Clelia Walker
NASA Goddard Space Flight Center

Greenbelt. MD 20770
(301) 286-13s1

J.D. Butler
Defense Contrast Management Agency
wls52lzr09
(310) 364-s874



c INDIVIDUAL SUBCONTRACTING PLAT{

DATEI 719/04 PLAnt # SC97-04-H

CONTRACTIRFP #: NAS5-98069 rl

BOEING RET"ERENCE #: L0226

MODIFICATION # Revision #6. Consolidation of GOES N. O and P SubcontractingPlms

REFERENCE: Boeing's tr'Y 2004-2006 Master Subcontracting Plan - Document Nli."Dlxtll-
10755-r

Boeing's FY 2004-2006 Master Subcontracting Plan, Document No. D950-10755-l is hereby

incorporated and applies company-wide to The Boeing Company, including its subsidiaries. The

plan contains all elements required in Subcontracting Plans by FAR 52.219-9 except goab. The FY
2004-2006 plan has been approved for use during fiscal year 2004, beginning October l, 2003,
through fiscal year 2006, ending September 30,2006. This Individual Subcontracting Plan is issued

pursuant to the Master Subcontracting Plan and shall apply to the prime contract througbout the life
of the contract and to any prime contract changes, modifications and options.

Approva!:

Small Business Programs Manager

Boeing Satellite Systems

c



;c
Submitted By:

Group
Address
City, State

Plan Administrator:
Title
Location
Telephone

Small Business Programs Manager:
Name
Location
Telephone

Contract Adminisrator:
Title
Location
Telephone

Principal Contracting Offi cer:

Agency
,-^dci'ess
'felephone

Administrative Contracting Offi cer:
Agency
Location
Telephone

Boeing Satellite Systems, lnc.

P.O. Box 92919
Los Angeles, California 90009

PatriciaA. Williams
Subcontract Manager

ws25/c551
(310) 662-6270

Diane Dougherty
wsl3/G351
(310) 364-7605

James T. Felicita
Manager, NASA Contracts
ws25/c550
(310) 4164244

Clelia Walker
NASA Goddard Space Flight Center

Greenbelt, MD 20770
(301) 286-r3sr

J.D. Butler
Defense Contact Management Agency
w/s52/2r09
(310) 364-s874



CONTRACT INFORMATION

Contract/RFP No.

Description

Period of Performance

Effective Date of Contract

Change No-

VALT.'ES

Total Current Contract Value

Planned Subcontract Dollars

Domestic Subcontract Dollars

Consolidation of Individual Plans

NAS5-98069

2t0y98 - 12130/07

2t0U98

Date: 6129104'

$ 726,996,978

$ 403,563,221

$ 400,763,221 55.r3%.

GOALS

For the purpose of this individual subcontracting plan, the following separate percentage goals are hereby

expressed in terms of a percentage of the total planned domestic subcontract dollars. These planned

subcontract dollars include all first tier subcontracts to be awarded in the performance of this contract.

BSS hereby commits to perform to their best efforts to meet or exceed the following goals:

--.;,

l0[f/o

55,51'l

PLANIiID SUBCONTRACT BASE:
1. Total Dollars
2. To Large Business

3. To Small Business

SMALL BUSINESS CONCERNS :

4. Small Disadvantaged Business

5. HBCUs/lvIIs
6. Small Woman Owned Business

7. Veteran Business

8. Service-Disabled Veteran Business

9. HUBZone Business

AMOi'iT
$ 400,763,221

$ 368,890,624

$ 31,872,597

AMOUNT

_ulJJ92_
v

3,717,437
N/A
N/A

PERCENT
i00 %

92.05
7.95

PERCENT OF
ITEM 1 TOTAL

1.84 0

0.93%
N/A
N/A

%
%

$

$

$

$

$

$

%
%
%
%
%N/A N/A



5.

6.

7.

':

COMMENTS RELATTVE TO STATED GOALS:
This Small Business Plan Revision No. 6 captres costs associated with ECD-2D
consisting of costs to large business concems. The majority of the costs are for ISI, a
large business ioncem and computer related equipment to Sun Comprrters, also a large

business concern. There are no opportunities for Small Business or Small Women
Owned business Concems.

The GOES N, O and P satellites are in the integration and test phases, with the majority
of parts procurements being completed. The GOES P. As a result of unanticipated
purchases and a conscientious effort by the cogtractor to firther the Gove1nln9g._'s

objectives to ensure maximum participation by small business concems in prime
contacts, BSS is confident that goals will be largely achieved at contract completion.
BSS will continue to explore oppornrnities to procure products and services from small
business concerilr with remaining procurement dollars.

Due to the nature of the contract, no goals were identified for Ftistorically Black Colleges,
HtlBZone Small Businesses, Veteran-owned Small Business Concerns, or Service-
Disabled Veteran-owned Small Business Concerns and no expenditures for these

categories have been reported.

MODIFICATIONS

Upon receipt of a modification to this contract exceeding the $500,000 threshold, ($1,000,000 for
construction), Boeing will promptly negotiate applicable revisions to the appropriate subcontract goal
reflecting those changes.

TECHNICAL ASSISTANCE TO SMALT- tsrA!!_E-sb Q0NCEBNS

ln addition to those actions described in the Master Subcontracting PlarU the following specific efforts will
be undertaken to ensure these concerns receive an opportunity to participate in the performance of this
contract as subcontractors and to aid in the achievement of the above stated goals:

PRINCIPAL PRODUCTS AND SERVICE AREAS

Appendix A attached hereto contains a description of the principal supply and service areas scheduled to
be subcontracted and identification of those areau anticipeted to be subcontracted to small business

concerns.

PLAN ADMINISTRATOR

Responsibility for the implementation and administration of this subcontracting plan is vested in the
responsible Plan Administrator whose name appears on the cover sheet. Hughes reserves the right to



a)

substitute another qualified individual as Plan Administrator sholld the need arise. The duties of the Plan

Administrator shall include but not be limited to the following:

Prepare small business subcontacting plans that include percent4ge goals, a description of efforts

facilitating small business participation, and assurances that subcontacts contain flow-down
provisions

Assr:re Materiel contract briefs disclose terms and conditions of the company concerning snngU

business plans including provisions for incentive award fees and reporting requirements and make

certain that such briefs are distributed to all performing organizations.

Ensgre that small business capabilities are adequately considered and that such firms are listed as

potential sources on the make-or-buy plan.

Bring to management:s attention any matter that could impair accomplishment of goals spccified in
subcontracting plans that might adversely affect the company

b)

c)

d)



aa;

APPENDIX A

PRINCIPAL PRODUCTS AI\ID SERVICE AREAS
BY BUSIITESS SIZE CATEGORIES

FIE anticipates procurement,of the following listed products and services from the following categories of
business concens:

PRODUCTS/SERVICES

LARGE

ALL SMALL BUSINESS CONCERNS

SB SDB OTHERI SWOB :{UBZONE

Larurch Services
x

[nstruments

\,ILI

X

Ground Support System UPgrades X

IDDS Administration
X

t:i I
llectrical Assy and Fabrication, Software,

Structures. Fittings, Mechanisms, Hi-Rel Parts

X X X x

Eneineering Services, Integration and Test
X X X {

est ielipeg$
X X X X

(

Legend:

SB: Small Business

SDB = Small Disadvantaged Business

Other* =
HBCU/]vII : Historically
Veteran Business
Service-Disabled Veteran

SWOR - Small Woinen Owned Business

IiuriZ*::= "" H;;tci'icaiiy Underutilized Business Zone

Black Colleges and Universities, and Minority lnstitutions

Business

a)
b)
c)



CONTRACT INFORMATION

Contract/RFP No.

Description

Period of Performance

Effective Date of Contract

Change No. 6

2. VALUES

Total Current Contract Value

Planned Subcontract Dollars

Domestic Subcontract Dollars

Consolidation of Individual Plans

NAS5-98069

2t01198 - 12130107

2t0u98

Date: 6t29/04

$ 726,996,978

$ 403,563,221

s 400,763,221 55.r3%.

GOALS

For the purpose of this individual subcontracting plan, the following separate percentage goals are hereby
expressed in terms of a percentage of the total planned domestic subcontract dollars. These planned
subcontract dollars include all first tier subcontracts to be awarded in the performance of this contract.

BSS hereby commits to perfonn to their best efforts to meet or exceed the following goals:

':'

l0ffi/o

55.51l

PLANNED SUBCONTRACT BASE:
1. Total Dollars
2. To Large Business

3. To Small Business

SMALL BUSINESS CONCERNS :

4. Small Disadvantaeed Business

5. HBCUs/MIs
6. Small Woman Owned Business

7. Veteran Business

8. Service-Disabled Veteran Business

9. HlJBZone Business

AMOUNT
$ 400,763,221

$ 368,890,624

$ 31,872,597

AMOTJNT

7,371,709
0

PERCENT
100

92.05
7.95

PERCENT OF
ITEM 1 TOTAL

r.84 %

0.93%

%
%
%

$

s
$

$

$

$

3,717,437
N/A
N/A

N/A

%
%
%
%
%

N/A
N/A N/A



5.

COMMENTS RELATTVE TO STATED GOALS:
This Small Business Plan Revision No. 6 captures costs associated with ECD-2D

consisting of costs to large business concems. The majority of the costs are for ISI, a
large business concern and computer related equipment to Sun Computers, also a large

business concern. There are no opportunities for Small Business or Small Women

Owned business Concems.

The GOES N, O and P satellites are in the integration and test phases, with the majority
of parts procurements being completed. The GOES P. As a result of unanticipated

purchases qrrd a conscientious _e-ffort by thq contractor to further the Goye__qr41e4!'s

objectives to ensure maximum participation by small business concerns in prime

contracts, BSS is confident that goals will be largely achieved at contract completion.

BSS will continue to explore opportunities to procure products and services from small

business concerns with remaining procurement dollars.

Due to the nature of the contract, no goals were identified for Historically Black Colleges,

HUBZone Small Businesses, Veteran-owned Small Business Concems, or Service-

Disabled Veteran-owned Small Business Concerns and no expenditures for these

categories have been reported.

MODIFICATIONS

Upon receipt of a modification to this contract exceeding the $500,000 threshold, ($1,000,000 for
construction), Boeing will promptly negotiate applicable revisions to the appropriate subcontract goal

reflecting those changes.

TECHMCAL ASSISTANCE TO SMALL BUSINESS CONCERNS

In addition to those actions described in the Master Subcontracting Plan, the following specific efforts will
be undertaken to ensure these concerns receive an opportunity to participate in the performance of this

contract as subcontractors and to aid in the achievement of the above stated goals:

6. PRINCIPAL PRODUCTS AND SERVICE AREAS

Appendix A attached hereto contains a description of the principal supply and service areas scheduled to

be subcontracted and identification of those areas anticipated to be subcontracted to small business

concerns.

7. INDIRECT COSTS

Goals are structured using only identifiable materials and services, which are chargeable directly to the

specific prime contract. Common usage b,pe materials are not bought or recorded under specific



contracts. Indirect costs incurred for common or joint purposed may be allocated on a prorated basis to
the contract. Sound business, cost effective practices dictate that such products are bought into
inventory accounts and charged out on as "as issued" basis.

8. PLAN ADMIMSTRATOR

Responsibility for the implementation and administration of this subcontracting plan is vestJ in the
responsible Plan Administrator whose name appears on the cover sheet. Boeing reserves the right to
substitute another qualified individual as Plan Adminisftator should the need arise. The duties of the Plan
Administrator shall include but not be limited to the following:

a) Prepare small business subcontracting plans that include percentage goals, a description of efforts
facilitating small business participation, and assurances that subcontracts contain flow-down
provisions. 1;'

b) Assure Materiel contract briefs disclose terms and conditions of the company concerning small
business plans including provisions for incentive award fees and reporting requirements and make
certain that such briefs are distributed to all performing organizations.

c) Ensure that small business capabilities are adequately considered and that such firms are listed as
potential sources on the make-or-buy plan.

d) Bring to management's attention any matter that could impair accomplishment of goals specified in
subcontracting plans that might adversely affect the company.



APPENDIX A

PRINCIPAL PRODUCTS AND SERVICE AREAS
BY BUSINESS SIZE CATEGORIES

Boeing anticipates procurement of the following listed products and services from the following categories of
business concerns:

ir

PRODUCTS/SERVICES

LARGE

ALL SMALL BUSINESS CONCERNS

SB SDB OTTIERf SWOB IIUBZONE

Launch Services
X

nstruments

VlLI

X

Sround Support System UPgrades X

SDDS Administration

X

,
Electrical Assy and Fabrication, Software,

Strucfures, Fittings, Mechanisms, Hi-Rel Parts

X X X X

lneineering Services, lntegration and Test
X X X X

Iest Equipment

X X X X

ti:

Legend:

SB: Small Business

SDB : Small Disadvantaged Business

Other* :
a) HBCU/IvII: Historically Black Colleges and Universities, and Minority Institutions

b) Veteran Business

c) Service-Disabled Veteran Business

SWOB: Small Women Owned Business

HUBZone : Historically Underutilized Business Zone



Exhibit 2

SMALL BUSINESS PROGRAMS ADMINISTRATORS

Boeing Satellite SYstems

Diane DoughertY
Small Business Programs Manager
Bldg. S13, MS G351

P.O. Box 92919

Los Angeles, CA 90009

Tele: (310) 364-7605
Fax: (310) 416-6836

e-mail. diane.dougherty@boeing.com

ELECTRON DYNAMICS DIVISION

Mollie L. Nlulcrone
Small Business Programs Administrator
Bldg. 230 MS 2165

P.O. Box 2999
Torrance, C A 90509 -2999

Tele: (310) 517-6105
Fax: (310)517-5736

e-mail : nrollie.mulcrorleiiirboeine.com

SPECTROLAB,INC.

Nancy Mason
Small Business Programs Administrator
Bldg. SLIT2T ISYLMAR
12500 Gladstone Avenue

Sylmar, CA91342-5373

Tele: (818) 898-2855
Fax: (818) 898-7500
e-mail : n.mason@spectrolab.com



Exhibit 2

Boeing Satellite SYstems

Diane DoughertY
Small Business Programs Manager
Bldg. S13; MS G35t '

P.O. Box 92919
Los Angeles, CA 90009

Tele: (310)3(/.-7605
Fax: (310) 416-6836
e-mail. diane.dougherty@boeing.com

ELECTRON DYNAMICS DIVISION

Moltie L. Mulcrone
Small Business Programs Administrator
Bldg. 230 MS 216s
P.O. Box 2999
Torrance, C A 90509 -2999

Tele: (310) 517-6105
Fax: (310)517-5736
e-nnail: mollie.mulcrone@boeine.coix

SPECTROLAB,INC.

Nancy Mason
Small Business Programs Administrator
Bldg. SLIT2TISYLMAR
12500 Gladstone Avenue
Sylmar, CA91342'5373

Tele: (818) 898-2855
Fax: (818) 898-7500
e-mail : n.mason@spectrolab.com



3. EFFECTIVE OATE

See Blk 16

AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT
2. AMENDMENT/MOOIFICATION NO

099 Nine

PAGE OF PAGES

1t2
PROJECT NO. (tl apdcabte)

GOES N.P

6. ISSUED BY

NASA/Goddard Space Flight Center
Bldg 6, 2no Floor, Room W225

7. ADMINfSTERED 8Y iltotherthanltem6) COoE

NASA Goddard Space Flight Center
DCMA Boeing Space & Comm Seal Beach

e8. oATEOfSEErrEttr,

1OA. MOOIFICATION OF CONTMCT/OROER NO

8. NAME ANO AODRESS OF CONTRACTOR (lvo. Sareel, @unly, State and ZIP: Code) 9A AMENOMENT OF SOLICITATION NO

Boeing Satellite Systems lnc,
P.O. Box 92919
Los Angeles, California
Attn: Theresa Hirahara

NAS5--98069__ _ __,
108. DATED /SEE rrErr ts,'

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

fl fn" above numbered solicitation is amended as set forth in ltem 14, The hour and date specified for receipt of Offers ! is extended, E is not extended.

Offers must acknowledge receipt of this amendment pflor to the hour and date specified In lhe solicitation or as amended, by one of the following methods:

(a) By completing ltems I and 15, and returning one (1) copy of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offer submitted;

or (cj By separate tetter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEOGMENT TO BE

nebevEo AT THE PLACE DESIGNATED FoR THE RECEIPT oF oFFERS PRIoR TO THE HOUR ANO DATA SPECIFIED MAY R€SULT IN REJECTION OF

YOUR OFFER. It by virtue of this amendment you desire to change an offer already submitted, such change may be made by tele3ram or letter, provided each
telegram or letter makes reference to the solicitation and this amendment, and is received prior to the opening hour and data specified.

12. ACCOUNTING ANO APPROPRIATION OATA 0freguiled)

N/A Amt:$0.00
13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS,

IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

(4) TA. Tt rf S CHANGE OAOen tS tSSUeO PURSUANT lO: (Spec' authonty) THE CHANGES SET FORTH lN frEM 14 ARE MADE lN TtlE CONTRACT ORDER NO. lN ITEM l0A.

B. THE ABoVE NUMBEREO CONTRACT/ORDER tS MOOIFIEO TO REFLECT THE ADMINISTRATIVE CHANGES fsuch aS ChEN'CS iN PAYiNg OfflCE, APPTN|AhiON dAtE, ETC., SET
FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.1oqb)

C, THIS SUPPLEMENTAL AGREEMENT IS ENTEREO INTO PURSUANT TO AUTHORITY OF:

D. OTHER Spccify typc of mdificatbn and autho.ity)

E. IMPORTANT: Contractor XXX is not, is required to sign this document and retum copies to the issuing office.

14. OESCRf PTf ON OF AMENOMENT/MOOIFICATION (Organized by UCF section headings, includinq solbibtotltuntrecl subi&t mailer where feasible.)

See page 2 for details

herein. all terms and onditions ot the document referenced in ltem 9A or 10A, as heretotora remains unchanged and In full force and efl*t.

154. NAME AND TITLE OF SIGNER (Type ot print) 15A. NAME ANO TITLE OF CONTRACTING OFFICER (Type or pint)

158. CONTRACTORIOFFEROR

(Signature of person authorized to sign)

FORM
by GSA

OATE SIGNED

6 2001
NSN 7540-01-152-8070
PREVIOUS EDITION UNUSABLE

ST

cFR) 53.243

1 0-83)



Contract No. NAS5-98069
Page2 of2

1. The purpose of this modification is to change clause F.2 of the Engineering Handover

Date.

In accordance with Clause H.4, Additional Govemment Accommodations,

paragraph g of contract NAS 5-98069, the contractor (BSS) is hereby,notified of a

,ruirlon to-the Engineering Handover date for the GOES O Spacecraft' This 
-

modi_fipatiqn sgrv-gs tg -fulfill !!r9 Ggverlments contractual obligation to amerrd the

"o"t.u"t 
uia modincation ind io notify the Contractor (BSS) of a fevised EHD of 15

months in advance of the current Engineering Handover Date.

As stated in Clause F.2 of Contract NAS 5-98069, the Engineering Handover Date for the

GOES O is hereby changed from December 31,2005 to March 31, 2006.

2. Replace the contract areas listed below with the enclosed revised change pages.

Page F-3

The fixed price of this contract, and the funds allotted for the performance therof, shall

not be deemed to be increased by the modification. This modification also represents a

complete and equitable settlement for the work associated with this change and releases

the Governm.rri fro* any and all liability under this contract for ftirther equitable

adjustment attributable to such facts and circumstances giving rise by this modification,

except as provided for in Clause H.4(g).

End of Modification



SECTION F FOR NAS 5-98069
DELIVERIES OR PERFORMANCE

MODIFICATION 085

F.2 ENGINEERING HANDOVER DATES AND STORAGE DATES

The following dates are defined as the engineering handover dates and the earliest dates

at which the spacecraft may be placed into ground storage:

Earliest Ground Storase Date Engineering Handover Date

GOES N January 1,2002 December 31,2004

GOES O
GOES P

January 1,2003
January 1,2005

March 31,2046
April 30,2007

The contractor shall place each GOES spacecraft or replacement spacecraft into storage,

if required, at the contractor's facility immediately following successful completion of
spacecraft Integration and Test (I&T) (including integration and test of the delivered GFE

instnrments) and successful cornpletion of the pre-storage review, but no earlier than the

dates specified for Earliest Storage Date (ESD). No storage charges, as defined in Clause

H.4, shall be paid prior to the ESD or for any storage resulting from delays in the

Contractor-provided launch.

(End of clause)

SECTION F CLAUSES INCORPORATED BY REFERENCE

(s2,.242-rs) STOP-WORK ORDER (AUG 1989)
(s2.247-34) F.O.B. DESTTNATION (NOV 1991)

(End of By Reference Section)

F.3

F-3
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Contract No. NAS 5-98069
Modification 98
Page2 of 2

The purpose of this modification is to incrementally fund the contract through April 30,

2005

l. Revise Clause H.6, Page Limitation of funds as Follows:

From: $626,635,868.00 (Mod 98)
By: 38.000.000.00
To: $664,635,868.00

Revise Clause H.6, Paragraph (c) (l) from October 3.1, 2003 to April 30, 2005

Accounting and Appropriation Data: See Block 14 on Standard Form 30 (Page 1).

Change Page: H.7 (Attached)

The fixed Price of this contract, and the funds allotted for the performance thereof, shall

not be deemed to be increased by the modification. This modification also represents a

complete and equitable settlement for the work associated with this change and releases

the Government from any and all liability under this contract for further equitable

adjustment attributable to such facts and circumstances giving rise by this modification,
except as provided for in Clause H.4(g).

End of Modification

2.

3.

3.

,,t



SECTION H FOR NAS5.98069
SPECIAL CONTRACT R3QUIREMENTS

MODIFICATION NO. lOO

e. Subcontractor RePorting

FAR clause 52.219-9 andNASA FAR Supplement clause 18-52.219-75 require that the

Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that

have been required to adopt a Subcontracting Plan under the terms of the clause. These

subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The

reports may be submitted through the Contractor or submitted directly. Regardless, the

Contractorisresponsiblefq1e1su1i11g.p.1op91andtim.'ly.'''."t&mi{-.qlof'1h9ryq9iredreports

(End of clause)

H.6 LTMTTATTON OF FUNDS (FTXED-PRICE'CONTRACT) (r8-s2.232-77) (MAR
1e89)

(a) The sum of, $664,635,868.00 is presently available for payment and allotted to this
, contract. It is anticipated that from time to time additional funds will be allocated to the contract

in accordance with the following schedule, until the total price of said item is allotted:

SCHEDULE FOR ALLOTMENT OF FIINDS
Date

September 21,2004

Amounts

$38,000,000.00

(b) The Contractor agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at which, if this contract is terminated pursuant to the

Termination for Convenience of the Government clause of this contract, the total amount payable

by the Government (including amounts payable for subcontracts and settlement costs) pursuant

to paragraphs (f1 and (g) of that clause would, in the exercise of reasonable judgment by the

Contractoi, approximate the total amount at the time allotted to the contract. The Contractor is

not obligated to continue performance of the work beyond that point. The Government is not

obligated in any event to pay or reimburse the Contractor more than the amount from time to
time allotted to the contract, anything to the contrary in the Termination for Convenience of the

Government clause notwithstanding.

(c) (1) It is contemplated that funds presently allotted to this contract will cover

the work to be performed until April 30, 2005.

,,,,* H-7
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Contract No. NAS 5-98069

Modification l0l
Page2 of2

l. The purpose of this modification is to change clause F.2 of the Engineering Handover

date.

In accordance with Clause H.4-Additional Government Accommodations,

paragraph (g) of contract NAS 5-98069, the Contractor (BSS) is herefy notified of a

,"uir]on toi-he Engineering Handover Date (EHD) for the GOES O Spacecraft. This

notification s.ely-e-s tQ tulfr{ thg Goverylp-e$l1c-9!919-1}{gbligation to amendthe contract

via modification and t; ;;iify id conttiCioi 1eSSt of t GniSEiI EIID-IS iloiitEslnailvarrce - -

of the current Engineering Handover Date.

As stated in Clause F.2 of contract NAS 5-98069, the Engineering Handover for the GOES

O is hereby changed from March 31, 2006 to June 30, 2006'

2. Replace the contract areas listed below with the enclosed revised change page.

Page F-3

The fixed price of this contract and the funds allotted for the perforrnance thereof shall not

be deemed to be increased by the modification. This modifrcation also represents a

complete and equitable settlement for the work associated with this change and releases the

Government from any and all liability under this contract for further equitable adjustment

attributed to such facis and circumstances giving rise by this modification, except as

provided for in Clause H.4(g).

End of Modification
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Horse Trade 24 Additions, Deletions, and Amendments

1. Make the following changes to: Attachment B - Performance Specification
(s-41s-22)

The EMC test program is meant to uncover workmanship defects and unit-to-unit variations

in electromagn"ti".truructeristics, as well as design flaws. The spacecraft-level qualification

and spacecralft-tevel flight acceptance EMC programs are the same. The component-level

qualifrcation EMC testirogram shall comply with the requirements of section 8.4. The

component-level flight acc-ptance EMC test program shall uncover workmanship defects.

The component-levJl u"""pt'*"" EMC test program for the IPC components shall consist of

CE and RE and for the RF components shall consist of RF susceptibility and RF leakage

tests as defined below. (Mod 24, CCR 6009)

To:

8.4. I General Requirements. Item 3:

The EMC test program is meant to uncover workmanship defects and unit-to-unit variations

in electromagnetic characteristics, as well as design flaws. The spacecraftlevel

qualification 
-and 

spacecraft-level flight acceptance EMC programs are the same exceDt

where exnlicitly noted in the followine sections. Jhe component-level qualification EMC

testprogIam@entsofsection8.4.Thecomponent-levelflight
accepaice EMC test piogru- shall uncover workmanship defects. Thecomponent-level

u"""ptun"" EMC test progru. for the IPC components shall consist of CE and RE and for

the RF components shall consist of RF susceptibility and RF leakage tests as defined below.

(Mod 24, CCR 6009; Mod102. CCR6336A)

b. In Accordance With CCR 6336A, Amend PVragraph.8.0-Verification Test Program,

s"ompatibilityRequirements,Subparagraph8.4.5_
conducted-Emissions Requirements, Subparagraph 8.4.5.1 -Narrowband conducted

Emissions As Follows:

From:

8.4.5. I Nanowband Conducted Emissions

The nanowband conducted emissions on the instrument (42V) power and power-return

leads shall be limited to the levels specified in Figure 8'4'5'l' Testing shall be in

accordance with MIL-STD-461C and 462,test numbers CEOl and CE03, with limits as

shown in Figure 8.4.5.1'

a.In Accordance With CCR 6336A, Amend Paragraph 8.0 -Verification Test Program,

gneticCompatibilityRequirements'Subparagraph8'4.1
General Requirements,Item 3 As Follows:

From:

8.4.1
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To:

8.4.5. I Narrowband Conducted Emissions

The narrowband conducted emissions on the instrument (42V) power and power-return

leads shall be limited to the levels specified in Figure 8'4'5' l ' Prototligt! testing o4 the

GOES N spaceciart shall be in accordance with MIL-STD-461C and 462, test numbers

ffi limits as shown in Figure 8.4.5'1. (cCR 6336R. Mod 102)

c. In Accordance With CCR 6336^d, Amend Pardgraph 8'g-Verification Test Program,

Subparagrapn A.+ - Ef..tto-ug*ti. Compatibility Requirements, Subparagraph 8'4'5 -
Conducted Emissisns Requireirents.subparagraphS.4S.-2 -.p1gadb-and Conducted

Emissions As Follows:

tr'rom:

8.4.5.2 Broadband Conducted Emissions 
I

Broadband conducted emissions on the instrument (42V)power' andpower-return leads

shall be limited to the levels specified in Figure 8.+.S.2. resting shall be in accordance with

MIL-STD-461c and 462,testnumber cEot, with limits as shown in Figure 8.4-5-2.

To:

Broadband conducted emissions on the instrument (42u\power' and power-retum leads

shall be li-i;l ; the levels specified in Figure s{.s?: g*tglt4.hl testing on tlre'G'oE$.

N snacecraft shall be in accordance with lfoi,-sro-+61C and 462'testnumber cE03' with

limits as sfrfrn in Figure 8'4'5'2' (CCR 6336A' Mod 102)

d In Accordance with ccR 6336A, Amend Paragraph 8.0-verification Test Program'

Subparagrapr,s.+@ompatibilityRequirements,Subparagraph8.4.5_
conducted Emissions Requirementr, suup.agraph 8.4.5.3 - Common Mode Noise

Conducted Emissions As Follows:

From:

A conducted emissions test to control common mode noise (ClvIN) shall be required for the

spacecraft. This frequency domain curr.ent test shall be performed on all non-passive

components which r"""# o.g"**t" 42V instrument spacecraft primary power' The

cMN limit l."quir"rn"r,t, are d"escribed in Figure 8.4.5 '3 ' The cMN test procedure is the

same as the narrowband CE0l/03 tests, "*"[t that the current probe is placed around both

the plus and return primary wires together'
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To:

e. In

8.4.5.3 Common Mode Noise Conducted Emissions

A protoflieht conducted emissions test to control common mode noise (CN{N) shall be

,"q,r e GOES N spacecraft. This frequency domaincurrent test shall be performed

on all non-pusin.iotnponints which receive or generate 42V instrument spacecraft

pri111ury power. The CMN limit requirements are describid in Figure 8.4.5.3. The CMN

i.rt proclaure is the same as the nanowband CE01/03 tests, except that the cunen! probe is

ptacloaroundboththeplusandreturnprimarywirestogether'@

Amend Paragraph 8,0'Verifieatio*Test Prograr4

s"icCompatibilityRequirements,Subparagraph8.4.7-
Radiated Emissions Limits, Subparagraphl.4.l.2 - Radiated Electric Fields, Subparagraph

8.4.7.2.2- Radiated Broadband Electric Fields As Follows:

From: ,,

8.4.7.2.2 Radiated Broadband Electric Fields

Unintentional radiated broadband electrical field levels produced by the spacecraft shall not

exceed the levels specified in Figure 8.4.7.2.2. Testing shall be in accordance with MIL-

STD-461C and 46),test numbeiRE02, with the test frequency range and tl,re.limits revised

as defined in Figure 8.4.7.2.2. This requirement applies to all continuous emissions.

Transient o, pui-r" type noise shall be cbnsidered on a case-by-case basis, but shall not in

any way detrimentaliy affect the normal operation-of the communications and telemetry and

command subsystems, and instruments. Units inside the Faraday Cage mayinclude the 40

dB of shielding effectiveness of the Faraday Cage in the test data review to the requirement

of Figure 8.4.7.2'2. (Mod 40, CCR 6090)

To:

8.4.7.2.2 Radiated Broadband Electric Fields

Unintentional radiated broadband electrical field levels produced by the spacecraft shall not

exceed the levels specified in Figure 8.4.7.2.2. Prototvpe testing on the 9OES N

spacecraft shall be in accordance with MIL-STD-461C and 462,test number RE02, with

th" t"rt f*quency range and the limits revised as defined in Figure 8.4.7.2.2. This

requiremeni uppii"r to all continuous emissions. Transient or pulse type noise shall be

considered on u 
"us"-by-case 

basis, but shall not in any way detrimentally affect the normal

operation of the communications and telemetry and command subsystems, and instruments.

Units inside the Faraday Cage may include the 40 dB of shielding effectiveness of the

Faraday Cage in the test data reviiw to the requirement of Figure 8. 4 '7 .2.2. (Mod 40' CCR

6oeo)@
f. In Accordance with ccR 6344, Add Subparagraph.l0.5.5.5'l To Paragraph l0 - spacecraft

suowerAndElectrical.Subparagraph10.5.5-Batteries,
Subparagraph 10.5.5.5 - Test Requirements As Follows:
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10.5.5.5.1 GOES N/O and P Battery Qualification Pack

Spacecraft Contractor shall assemble one flight like battery pack consisting of four GOES N/O cells
and four GOES P cells as defined in SOW 3,3.6.1.

Prior to cell installation into the battery pack, the battery cells from the GOES N/O lot and the

battery cells from the GOES P lot shall be acceptance tested in accordance with the GOES N-P cell
acceptance test specification.

The battery qualification pack shall be tested as follows!

l. GOES N-P battery pack acceptance testing prior to battery pack environmental testing as defined
iiithb GoEsILPffgntbafic)r}ipuietraoceiitance fest spgcifrrcationlo-r4;fiil nickeFhyahdgcii batteiy
pack.

2, GOES N-P battery pack vibration testing at protoflight levels as defined in the GOES N-P flight
baffery pack acceptance test specification for 4.5 in. nickel-hydrogen battery pack.

3. Eight protoflight thermal-vacuum cycles as defined in the GOES N-P flight battery back
acceptance test specification for 4.5 in. nickel-hydrogen battery pack.

4. GOES N-P battery pack acceptance testing and post battery pack environmental testing as

defined in the GOES N-P flight battery pack acceptance test specification for 4.5 in. nickel-
hydrogen battery pack. (CCR6344, Mod 102)

2. Make the following changes to Attachment A, Statement of Work (5-415-23)

a. In Accordance With CCR 6338, Amend Paragraph 3.0 - Goes Spacecraft,
Subparagraph 3.6 - Flight Operations, Subparagraph3.6.2 - Pre-Launch Support,
Subparagraph3.6..2.l - Network Compatibility Testing And Data Flows, Subparagraph
3.6.2.1.1 As Follows:

F'rom:

3.6.2.1.1 GOES-N Three-spacecraft Cornpatibility

The spacecraft contractor shall supply all personnel, services and materials required to
demonstrate at least six months prior to the launch of GOES-N that the GOES N-Q ground

system can successfully operate the GOES-N spacecraft with no conflict for resources with
the GOES I-M spacecraft.

3.6.2.1.1 In-nlant Compatibilitv Testine

Testing of the GOES-N spacecraft shall be conducted with a government-provided ground

network (GN) compatibility test suite during spacecraft functional testing prior to
spacecraft-level environmental testing. Testing with GOES-O,P,Q shall be required if
changes are made to the telemetry and command systems of these spacecraft.

To:
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Undaie of the DSN snacecraft test confisuratioh and creation of USN

spacecraft test configuration procedure

Safetv review of sovernment-provided USN comnatibilitv test procedure

LogisticslFacilitv su pnort
Pre/Post Test Review sunport. including: Go/No-Go consent. consent to break

revlew. action item closure and data rcview;

b. In Accordance With CCR 63398. Amend Paragraph 3.0 - GOES Spacecraft,

Srbp*"**Ott - tI* Integration & Test, Subparagraph 3.4:1 --Functional Tests,

Subparagraph3.4.4.2- GOES N-Q Functional Tests With Flight Instruments,Item 2 As

Follows:

From:

3.4.4.2 GOES N-O Functional Tests with Flight Instruments

The spacecraft contractor shall set aside the schedule durations defined in Table 3.4.5.1 for

instrument functional testing at the test phases indicated. The spacecraft contractor shall

provide access to the spacecraft, spacecraft GSE, and personnel as required to support the

iesting. The spacecrafi contractor shall support instrument Pre-Vibration Functional Testing

by orGnting the spacecraft such that the Imager and Sounder cooler cover door hinge axes

und t"l"r"ope optical axes are perpendicular to the ground. If the SXI is integrated on the

solar array yoke when a first-motion and/or deployment test of the solar array is performed

(during the Baseline Performance and/or the Launch Base Functional phase), the spacecraft

contractor shall divide the test time allotted for the SXI in Table 3.4.5.1 such that there are

at least two days of SXI test time both before and after the anay test' Spacecraft testing

may be conducted in parallel if it does not interfere with or compromise instrument testing'

a)

b)
c)
d)

followins activities:

(CCR6338. Mod102)
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In addition, the spacecraft contractor shall perfuT the following tests with the flight

instruments for each of the GOES N-Q spacecraft'

l. A test with the spacecraft suspended with all mechanisms operating in an on-orbit mode to

measure dynamic interactions between spacecraft and instrument components' The

,pur""ruft-.ontractor may substitute a similarly comprehensive test using the Imager,

Sounder, and SXI instruments to veriff dynarnic interactions between the instruments and

spacecraft mechanisms

A test to measure the spacecraft magnetic dipole'

A test with all .orrrruni.utions funCtions and iristruments operating in an on-orbit mode to

measu{e electromagnetic interactions between the spacecraft and instruments'

4. cutiuru,ion of all flight sensors (actual vs measured) and mechanisms (actual vs

commanded).

The time for these tests are not included in the instrument schedule duration'

To:

2.
a
J.

The spacecraft contractor shall set aside the schedule durations defined in Table 3'4'5'l for

instrument functional testing at the test phases indicated' The spacecraft contractor shall

;;;;il; access to the spacec-raft, spaceciaft GSE, and personnel as required to support the

testing. The spacecrafi contracioishall support instrument Pre-Vibration Functional Testing

by ori-enting the spacecraft such that the Imager and Sounder cooler cover door hinge axes

uiO iqf"r"o;e optical axes are perpendiculario the ground. If the SXI is integrated on the

solar array yoke when a first'motion and/or deployment test of the solar array is performed

lauring the-Baseline Performance and/or the Launch Base Functional phase), the spacecraft

,ont uIto, shall divide the test time allotted for the SXI in Table 3.4.5'l such that there are

at least two days of SXI test time both before and after the array test' Spacecraft testing

*uy t" conducted in parallel if it does not interfere with or compromise instrument testing'

In addition, the spacecraft contractor shall perform the following tests with the flight

instruments for each ofthe GOES N-Q spacecraft'

l. A test with the spacecraft suspended with all mechanisms operating in an

on-orbit mode to measure dynamic interactions between spacecraft and

instrumentcomponents.Thespacecraftcontractormaysubstitutea
similarly 

"on1p,"h"n'ive 
test uiing the Imager' Sounder' and SXI

instrumlnts to verifu dynamic intJractions between the instruments and

sPacecraft mechanisms'

2,Atesttomeasurethespacecraftmagneticdipole(GOESNandoon|v).
@ ..^..^a:--:

3. e t.iffifi u-*ications functions and instruments operating in an

on-orbitmodetomeasureelectromagneticinteractionsbetweenthe
sPacecraft and instruments'

4. Calibration of all flight sensors (actual vs measured) and mechanisms

(actual vs commanded)'

The time for these tests are not included in the instrument schedule duration'
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- 
c. In Accordance With CCR 63404, Anqend Paragraph 3.0 - GOES Spacecraft,

tG'suupTest,Subparagraph3,4,4_Fun9tionalTestsAsFollows:
f"9

From:

3.4.4 FunctionalTests

The spacecraft contractor shall provide all test facilities and all the resources necessary to

define, prepare, perform, document, and analyze all functional and performance tests

associaied with bogs fi-e. rn" spacecraft contractor shall conducJ functional testing as

defined in s-415-22 section g.0. d addition, launch vehicle adapter compatibility shall be

ygdfipd -!y'-tgst 9l {-l spac.ecraft prior to shipment to the launch base' System testing is

defined in section 3.6.2'3

All electrical interfaces shall be verified prior to any first time connection. Safe-to-mate

procedures shall be implemented for all interfaces between auy two of the following:

spacecraft, GFE, EGSE, pyrotechnics, electrical explosive devices, SSGS, ATE, and any

facility power. ifr" Ec'sg shall be demonstrated to NASA to veriff that it is adequate for

the intended use. EGSE shall be under configuration control prior to the demonstration, and

pii", t" use for spacecraft tests. The spacecraft conffactor shall ensure that the instrument

GSE is on, op"rutional, and properly cbnnected to the spacecraft GSE prior to any powered

testing of an instrument.

The SXI GFE instrument shall be allotted 20 hours for safe-to+nate/electrical signal

characterization activities as defined in the sXVSpacecraft GSE ICD' Twenty (20) hours

shall be attotteJ for the SXI Engineering Model and each and every SXI Flight Model'

(ccR4l74)

To:

Govemment and GFE contractor support for activities involving GFE instruments is defined

in Table 3.4.5.1. (CCR 61848, MOD 59)

3.4.4 Functional Tests

The spacecraft contractor shall provide all test facilities and all the resources necessary to

J.nn", prepare, perfiorm, document, andanalyze all functio-nal and performancg tests

associated with GOES ti-q. fn" spacecraft iontractor shall conduct functional testing as

defined in S-415-22 sectioi g.0. I; addition, launch vehicle adapter compatibility.shall be

"rtin"a 
by test on all spacecraft prior to shipment to the launch base' System testing is

defined in section 3.6.2.3

For GOES N and GOES O all electrical interfaces shall be verified prior to any first time

;"""""1t"* s"fi*di-.-t" n-""dures shall be implemented for all interfaces between any

two of the following: 
-.pu.""tuft, 

GFE, EGSE, pyrotechnics, electrical explosive devices'

SSGS, ATE, and any facility power. The EGSE shall be demonstrated to NASA to verifu

it uiit'i, adequate for the lni"na"A use. EGSE shall be under configuration control prior to

the demonstration, and prior to use for spacecraft tests. The spacecraft contractor shall

.nrurc that the instrument GSE is on, operational, and properly connected to the spacecraft

GSE prior to any powered testing of an instrument'
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The SXI GFE instrument shall be allotted 20 hours for safe-to-mate/electrical signal

characterization activities as defined in the sXUSpacecraft GSE ICD. Twenty (20) hours

shall be allotted for the SXI Engineering Model and each and every SXI Flight Model'

(ccR4l74)

Government and GFE contractor support for activities involving GFE instruments is defined

in Table 3.4.5'l' (CCR 61848, MOD 59)

d.In Accordance With CCR 6341A. Amend Paragraph-3:0- gOES Sna9ec11{, Subparagraph 3'3

- nd Test, Paragraph 3 :3'-6-- 
Power And Electrical'

SuUpo.ugruph 3.3.6.1 - nattery Tesi Cells, Subparagiaph 3.3.6.1.1 - GOES N/O/P Batt.ery Qual Test

Pack As Follows:

From:

3.3.6.1 Battery Test Cells

The spacecraft contractor shall deliver five activated battery cells from each activation lot,

matched per spacecraft flight battery requirements, to NASA for performance testing' An

activation lot is defined as a group of 
""ilt.thut 

receive electrolyte together via the same

fro""aur". An activation lot can 
-be 

the entire production lot or a subset of the production

iot, depending on the quantity needed at the time of activation. For the GOES N, O, P

spacecraft, the spacecraft coitractor shall fabricate, test, and install a battery cell strain

g*ug" urrirbly on each of the five cells frorn each activation lot, and ship the tested battery

lelli with theii installed strain gauge assemblies, to NASA. (CCR4345A, Mod96)

9
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To:
3.3.6.1 Batterv Test Cells

si?JJir-alt.iie spacecrart clntraptpr s-hall rabricate. tesl. aql install a batterv cell
-L - -r!--^.:^- t^. --,l -L:- +l

3. Make the fonowing changes to Attachm"r, 
"i!-"rrr!;Tiata 

Requirements List (GDRL)'

a. rn Accordance with ccR 6g3gP change CDRL, 5p_41.2- 14-02 - Spacecraft Magnetic

ControlPlanFortutug''lffiffi''un'"A''u'unce,Item5-DataRequirements,
Subparagraph E' As Follows:

From:

5. DATA REQUIREMENTS - Cont'

The spacecraft contractor shall deliver five activated battery cells from each activation lot,

matched per spacecraft flight battery requirements, to NASA for performance testing' An

aciivation lot is defined as-a grorip or..il* that receive electrolyte together via the same

pio.rau... An activation lot canbe the entire production lot or a subset of the production

iot, J"p"nOing on the quantity needed at the time of activation' Foi the GOES N' O''P

e. Measurements at the spacecraft contractor's facility of the residual dipole

moment of each flight spacecraft. At the spacecraft contractor's discretion,

the government wifi provide instrumentation, personnel, and data analysis to

make this measurement and publish the test report, given a contractor

rnment shall only receive five cells total'

(CCR4345A, Mod96; CCR6343A. Modl02)

l0



Modification 102

DATA REQUIREMENTS - Cont.

supplied, non-magnetic (<200 gauss cm3; turntable capable of rotating the

spacecraft about one principal axis in controlled l0 degrees increments'

To:

5.

e. Measurements at the spacecraft contractor's facility of the rbsidual dipcile

moment of the GOE$N and GOES O spacecraft. +t the spacecraft

contractor' s disctetion, the gWernment will provide instrumentation,

personnel, and data analysis to make this measurement and publish 
th":^ttl,_

iepOrfgiVen a conttactor supplied, non-magnetic(<200 gTo t*'l3nJtlPle - -

rupuUiJof rotating the spacecraft about one principal axis in controlled l0

degrees increments. (CCR6339B' Mod102)

I

Horse Trade 25, Changes, waivers, Additions and Deletions

Changes to Sounder ICD (DS80667-H00-011)

2. Make the following changes to Attachment I) - GOES N-P Sounder ICD

(D580667-H00-olr).

In accordance with ccR 4379, Change the Allowable shock Levels for the sounder As Follows:

DescriPtion Of The Change:

The sN 08 (GOES N) power supplies have experigry-{ an exceedance wrt shock level

allowables at the interf:ace. The,ICD allowabll is l20Gs max while the max input at the

interface *u, tzoc, (2x the allowable). The clamp band firing statistics provided by Boeing

illustrated that the ouiput can be u, *u"h as 405Gs. The maximum allowable at the intetface

will be set at 450Gs. the qual unit test is conducted with an additional 3dB margin (630Gs);

This qualification testing is done to justifi a modification to the ICD' However' this does not

preclude the need for an-MW (Request ior Waiver) from Boeing for the GOES N, O, and P

spacecraft.

Reason for the Change

As a result of the GOES N clamp band firing the sN0S Imager and Sounder-p-ower supply

ICD shock requirement was violated. The sf,ock level at the interface was 2X the 120Gs ICD

allowable. The potential maximum clampband firing shock levels recorded by Boeing is

approximately 4b5Gs. Therefore, in order to qualiffthe flight power supplies' the unit level

testing must be done at 3dB above what the new ICb level will be set at' Since the SN09

power supplies have been delivered and integrated to GOES-O and the SNl0 power supplies

ll
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are to be integrated in April 2004, the only option is to test the SNI I power supplies to qual

levels and to define the sN08, 09,and l0 units as qualified by simil,arity.

The following tables are to be amended as follows: Change Table 5.3.2-5 to Tables 5.3.2-54

and Table 5.3.2-58 in defined in CCR 4379, and amend Figures 5.3.2-8 to Figures 5.3'2-8A

and Figure 5.3.2-88 as referenced in CCR 4379'

FROM:

Table 5.3.2,5 Maximum Allowable Sounder Shock Response Inputq from the Spacecraft

(Maximum Input at Any One Mounting Footr)

Test
Axis

Frequency, Hz
Sensor and Fower Suppty Modules
Shock Response Levels, g

xYz
200

400-1600
2000-4000

23
90
t20

Test
Axis

Frequency, Hz
Porver Supply Module Shock Response

Levelso g

XYZ
200

310 to 1000
2000 to 4000

23
90
450

b. In accordance with CCR 4379, Change Sounder ICD Figure 5.3.2-8; To Figure 5.3.2'

8A And 5.3.2-8B As Follows:

Mod 102)

Test
Aris

Frequency, Hz
Sensor Module Shock Response Levels' g

xYz
200

400 to 1600
2000 to 4000

23
90
120

Ris*nse Inputs t'rom the Soacecraft (CCR4379A. Mod 102)

T2
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FROM:

Figure 5.3.2-8 Allowable Sensor and Power Supply Module Shock Response Spectrum from the

Spacecraft

FrequencY lHzl
Figure 5.3.2-8 Allowable Sensor and Power Supply Module Shock Response Specfum From the Spacecraft
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TO:Figure5.3'z-sAMaximumAllowableSensorModuleshockResponseSpectrumfromthe
Spacecraft , '

1 010
5-q

Etl-
B 1ro
TL
v,
|r.
Ico
.L5totld
--t
G|
-cul

t

Figure 5.3.2-88 Maximum Allowable Power supply Module Shock Response Spectrum from the Spacecraft

FrequencY lHzl
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FrequencY (Hz)

Figure5.3.2-SBMaximumA||owablePowerSupply.Modu|eShockResponseSpectrumfromthe
SPacecraft

Changes to Imager ICD (DS80667-H00-010)'

1. Make The Fottowing Changes To Attachment C - GOES N-P Imager ICD

(DSS0667-r{00-0r0).

In accordance with ccR 437g. Change The Allowable shobk Levels For The Imager As Follows:

Description of the Change:

TheSN0s(GOESN)powersupplieshaveexperi"lg"ganexceedancewrtshocklevel
allowables at the interf'ace. fhe rcO allowable is 120Gs rnax while the max input at the

interface was l20Gs tiiitt" allowable). The clamp ba1! fir11s statistics provided-by

Boeing illustrated thai the output can be as much ut +OSCt' The maximum allowable at the

interface will be set at 450Gs. The qual unit test is conducted with an additional 3dB

;;rg, (6;;A;i 
-irri, 

qualification iesting is done to justif, a modification to the ICD'

However, this does noif."rfra" the needior an RFW(Request for Waiver) from Boeing for

the GOES N, O, and P sPacecraft'

Reason for the Change

.o
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As a result of the GoES N clamp band firing the !N0.8 
Imager and Sounder power supply

ICD shock t;q;;t;;;was violatJ rnt ttott level at the interface was 2X the 120Gs

ICDallowable'Thepotential*u*i'u'.lampbandfirincs}.o1\'"'T.':.T::dedbyBoeing
is approximately 405Gs. rrt"r"fottli;;;t io qualify thi flight power supplies' the unit

level testing In*, u. done at 3dB ;;;;;hat the newICD level will be set at' Since the

SNOSpowersupplieshavebeen^delive,"dandintegratedtoGoEs.oandtheSNl0power
supplies -" to'6J integrated in lnrif 2004, the only opion is to test the SNl l power

supplies to qual levels and to a.nn"iftt SNOS,09,and'10 units as qualified by similarity'

The following tables are to be amended as follows' change Table l'3'2-5 to Tables 5'3'2-

5A and r"bff;.;_Hil;;-t" ccn +gzq' and amerid Figures 5.3.2-8 to Figures 5.3.2'

FROM:

Tab|e5.3.2-5MaximumAllowablelmager,shockResponselnputsfromtheSpacecraft
(Maximum Input at Any One Mounting loot-)

S""fi;d Pt*t SuPPIY Modules

Shock ResPonse Levels (g)
Test
Axis

FrequencY (Hz)

23
90
r20xvz

' 200
400 tol600

2000 to 4000

Io:

102)

ffickResponseLevels (g)

FrequencY (Hz)

23
90
120

200
400 to 1600

2000 to .{000

16



Modification 102

Test
Axis

Frequency (Hz)
Porver Supply Module Shock Response

Levels (g)

xYz
200

310 to 1000
2000 to 4000

23
90
450

b.In accordance with ccR 4379A, Change Imager ICD Figure 5.3.2-8;to Figure 5'3'2-8A and

5.3.2-88 as follows:

FROM:.

Figure 5.3.z-SMaximum Allowable Sensor Module and Power Supply Module Shock

Response Spectrum from the Spacecraft

1000
t-o

E5L
E 1oo
EL
?a
It
Oc
El
ELc10tl
st
l{t
E
-c
an

1

10 100 1000 I 0000

FrequencY lHzl

Figure 5.3.2-8 Allowable Sensor, Electronics and Power Supply Modute Shock Response Spectrum from

the Spacecraft

TO:

t7



Modification 102

Figure 5.3.2-SlMaximum Allowable Sensor Module Shock Response spectrum from the

Spacecraft

1 000
s'o

E:
b

S 1oc
IL*w -'
os
tr
EI
EL51ttl
E
.Eu
GI
-c
u,

Spacecraft



Modification 102

TO: Figure 5.3.2-813 Maximum Allowable Porver Supply Module Shock Response

Spectrum from sPacecraft

l0 r00

FEqDEY lHtl

Figure 5.3.2-88 Maximum Allowable Power Supply Module shock Response spectrum from the spacecraft

Waivers to Imager ICD (DS80667-H00-010)

3. In Accordance With CCR 6356/ W448lA: Make The Following Changes To Attachment C Of

The Imager ICD As Follows:

waiver 4481A: The sounder power supply exceeded its ICD requirements-during spacecraft

pyroshock test in TSS0667-H0O-007, (itlference Attached TA220637). The ICD

requirements are listed in Table 10.4.i and Figure t9:tl. The exceeded values are the

following: channel 509X is:146.8G's at l7}lHz;234G',sat 2000H2; 170'9G's at2245Hz;

133.9G's atZ5l9Hz. Channel50gZ is: l5l.4G's atl587Hz;153'lG's aIlTSlHz;205'3G's

at2000Hz; 162.9G',s at2245Hz;162.3G's at25l9nz;145.3G's at2828Hz;128'5G's at

3lj4Hz.Should be less than l20G's. ITT has performed a unit qualificatioll test, based on

the power.uffiyquutification levels derived from the Boeing clamp band firing response

. levels. 1.ne unifas successfully gone through its qualification testing to these new levels'

Waiver 44gl waives the shock exceedance for the imager and sounder power supplies that

were qualified by similarity via the SNI I instruments' Amend paragraph 5'3'2'4 of the

waivei to the ICb Imager, document DS80667-H00-010'

Waivers to Sounder ICD (DS80667-H00-012)

4. In Accordance with ccR 6356A/ W4481A: Make The Following changes To Attachment D

Of The Sounder ICD As Follows:

t9



Modification 102

W448lA: The sounder power supply exceeded its ICD requirements during spacecraft

pyroshock test in TS80667-H00-007, (Reference Attached TA220637). The ICD

iequirements are listed in table 10.4.1 and Figure 10.4.1. The exceeded values are the

following: Channel50gX is:146.8G's at l78lHz; 234G's at 2000H2; 170.9G's at2245Hz;

133.9G's at 25l9Hz. Channel50gZ is: l5l.4G's atl587Ha'153.lG's at 1781H2;205.3G's

at2001qz;162.9G's at2245Hz;162.3G's at25l9H4'145.3G's at282l3Hz;128.5G's at

3l74ljz. Should be less than 120G's. ITT has performed a unit qualification test, based on

the power supply qualification levels derived from the Boeing clamp band firing response

levels. ffte unit aJ successfully gone through its qualification testing to these new levels.

W448lA waives the shock exceedance for the imager and sounder po\\'er supplies that were

qualified by similarity via the SNI I instruments. Amend paragraph 5.3.2.4 of the waiver to

the ICD Soundbi, document DS80667-H00-012:

Horse Trade 26, Changes' Additions and Deletions

l. Make the following changes to Attachment B, Performance Specification (5-415-22)

a. In Accordance With CCR 4386A. Add Subparagtp! 10.5.5.1. I To Paragraph l0 - Spacecraft

erAndElectrical,Subparagraphl0.5.5_Batteries,
Subparagraph 10.5.5.1 - General Requirements, As Follows:

10.5.5.1.1 Earlv Batterv Inteeration (for GOES N Onlv)

sreater than 1.27 V.

idle (not in use) for periods sreater than 7 davs:

20



(CCR4386A. Mod102)

Modification 102

2. Make the following changes to Attachment A, Statement of work (s-4r5-23)

a. In accordance with ccR 4386A, Amend Paragraph 3.0 - GOES Spacecraft, subparagraph 3'6

- Flight Operations as follows:

From:

3.6 Flight Operations

The spacecraft contractor shall provide engineering, documentation, training, and personnel

support to NASA/GOES Operations Manager (COY) il th-e.qr:paration and execution of

GOES N-e flight operations. NASA will irake 4vailable all interfaces, including voice, data,

and communications defined by the spacecraft contractor for pre-launch tests' orbit-raising

of"Jionr, post-launch tests, and on-orbit operations requiring coordination between the

;;;;;";ioperations center and the DSN ground stations--4oldstone' Canberra" and

iilil: ilrr""'i""rf*es shall be availableior pre-launch testing no later than March l, 2001'

The Government will provide the Deep Space Network (DSN) for the launch and orbit raising

phase of GOES N, O,'and P missions. The Government does not assume any liability for the

DSN. The contractor shall provide all necessary spacecraft technical information and support

requirements for input to a iroject Service tevit Agt:q"{ (P.1LA) and a Detailed Mission

R"luir"*"nts (DMRtdo"u."it. The final PSLA and DMR will be prepared by the

Government. (CCR6094, Mod 40)

To:

The spacecraft contractor shall provide engineering, documentation, training, and personnel

support to NASA/GOES Operaiiols Ma.Laeer (GOM) I th:.qr:paration and execution of

GOES N-Q flight operations. NASA will irake available all interfaces' including voice' data'

and communications defined by the spacecraft contractor for preJaunch tests' orbit-raising

3.6 Flieht OPerations

and Madrid.

The Government will
;;;";#ffi;;i.'n" e launch and orbit raising phase of

^-., li^L.ilittr fnr fhe f)SN nr
ffi';;ffi."Th;con"**",,tdoesnotassumeany|iabilityforthePSNg. | ' f- -,,-- -ri ^- ^- -t

;;*. il;;;tor shall provide all necessary spacecraft technical information and support
-- --r /nor A \ ^-l ^ T\o+oilazl I\/iccinn

ffi;;;;'1;;tnutt;"ii":""is"rvicer-ever^Ae':"3'*!li,li):iaDrctailedMission[ilffi#t ioiti'*f o""ur.irt. The final PSLA *a ovn will be prepared bv the

Government. (CCR6094, Mod 40; CCR4386A' Mod102)

, operations, post-launJ tests, a'nd on-orbit operations reqrliring coordination between the

government operations center and ttre universal sI+c,e Netwgrk(u$I$ LQ?S-i-s-.pr9v-tl

iliermffiilcisarv nv the eov;rnmenfind DSN ground stations--Goldstone' Canberra'

the

2l



Modification 102

3. Make the Following Changes to Attachment H, Government Purnished ProPertY'

a. In Accordance With Ccr 4386A' Add:

Test Execution SYstem #2

ccR 4386A

ccR 6356A/w4481A

ccR4379A

ccR 6340A

ccR 6339A

ccR 63364

ccR 6344

ccR 6343A

ccR 6338

Date Available: 
. 

SePtember l7 
'2004

Flight operations and Early Battery Integration CCR

Imager & Sounder Power Supply Spacecraft Pyroshock Test

, Modification to Imager & Sounder Power Supply Shock Test

GFE Instrument Safe to Mate Test Reduction

Deletion of Static magnetic Dipole Test for GOES P

Deletion of Narrowband Conducted Emissions Current

Measureme"t R; ;P"tICOES-NS/C' Deletion of Broadband

Conducted g.irioot & Broadband Radiated Emissions Req )

GOES N,O,& P Combined Battery Qualification Pack Test

CellAllocationforBatteryQualificationPackTestingforGoESP

DSNruSN on GOES O

Revised Modification Change Page Summary

5. Change Pages

Section J Pages J-l through J-7

one(l)CD-ROM:RevisedStatementofWork(S-415-23)..-,TotalPageslthrough8T
Revised performanc" ip""jr)"",ion 1S-+r,1-zz1 Total Pages I through 153

R;ri; contract data requirements List (cDRL's)

Attachment G

The following CCR's are added to this contract by reference:

22



Modification 102

The fixed price of this contract and the funds allotted for the performance thereof, shall not be

deemed to be increased by this modification. In consideration of the modifications, including,

but not limited to, all waivers, deviations, and Government provided accommodations, agleec to

herein as complete and equitible adjustments for all work required by this modification and

ConfigurationChange Requests lCCn's; referenced herein, and as being technically-equivalent

under Clause H. I 5 of the contract. The contractor hereby releases the Government from any and

uii fluUifity under this contract for further equitableadjll*:ntt,"thibuted to such facts and

.ircumrtan.es giving rise to this modification and thd ccR's referenced herein'

E;d'omfofiflcation T0z-

23
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l. This modification is issued to increase the grace period for late deliveries for GOES

N by sixty-Three (63) days based on "Acts ofbod." The Terms and conditions of this

agreement are as follows:

The Government (NASA) and the Contractor (Boeing Satellite Systems) have

agreed to:

- Keep the current requirements engineering handover date (EHD) for

GOES N at December 3l ,2004. (See ClauseF.Z - Engineering

Handover Date and Storage Dates)

- Increirse the Engirieefing Handover Date GOES N grace periodSixty-Threc- -' -- ---'-
(63) days (Froni 80 days to 143 days). The increase in the grace period is a

result of the delays related to unusually severe weather. The grace period

identified in Clause H.3, subparagraph (b), of the contract will extend the

latest GOES N EHD to one-hundred forty three (143) days after the current

F.2 engineering handover date, and, therefore, penalties would begin

accruing for an EHD after MaY 23,2005'

- A two party waiver of claims for delays that do not impact the EHD+143

date. This means that if either BSS or the NASA cause a delay but the EHD

occurs before May 23,2005, then there are no claims'

- Waive all additional storage costs related to the delays associated with the

severe weather for the GOES N up to May 23,2005. This waiver does not

apPly to GOES O & P.

2. Amend Clause H.3(b) - Pre-Determined Adjustment for Late Delivery, Page H-2 as

follows:

From:

(b) If the engineering handover is otherwise delayed by the Contractor by more than

AO auy, from the EHb in the contract schedule, the contractor shall pay to the

Govemment, for each calendar day of delay, beginning with the eighty- first day after

the EHD in the contract schedule until the actual engineering handover date of said

spacecraft, the sum of $50,000, up to a maximum of $12,000,000 for each spacecraft'

The form of payment, whether a contract credit or otherwise, will be determined by the

Contracting Officer.

To:

(b) If the engineering handover is otherwise delayed by the Contractor by more than 80

aays ftlf Oavs fo,r iOnS X ONlffr from the EHP in-the contract schedule, the

contractor rftUt pufr tt. C*."n*"nt, for each calendar day of delay, beginning with



the eighty-first day (144th dav fo.r G.OES N ONLY)^aft91ttre EHD in the contract

schedule until the u of said spacecraft' the sum of

$50,000, up to as maximuniof $tZ,OOO,000 for each space craft. The form of payment'

whether a contract credit or otherwise, will be determined by the Contracting Officer'

(MOD 103)

3. The following Change Page is provided to Section H - Special Contract Requirements,

Page H-2 Attached)

Page H-2

The fixed price of this contract and the funds allotted for the performance thereof shall

,roib" deemed to be increased by the modification. This modification also represents a

;;*;1gte and equitable settlement fot the work associated with the change and releases

the Government from any and all liability under this conhact for further equitable

uAjurt-*t attributed to such facts and circumstances giving rise by this modification

End of modification 103
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This modification is issued to add the Task assignments to the contract as follows:

Add Task Assignments:

TA 42- Communication Subsystems Working Group SgnPT 
.

li ql- Non-Flight Anlular liisplacement Se-nsor Use for Testing

i; ;i - iip-ipint"ruie Between ssGS RPM and sPS

ie ls - cRoDAS MDL Data Monitoring

in gf - PMT Data Capture Implementation

in sg - GoES N ETER #3 Add' Test Time

TA 88 - SAR & LRIT Compatibility Test

TA 89 = Star Tracker Sirnulator

TA 9l - GTACS Server Operating Systgm 
.

f igz- SN09 Sounder Micro Phonics Testing

iA il - DEL Latest Version - Pure Simulation

TA 94 - Accelerometer Assembly on Star Tracker Bracket

TA 99 - Station Change Drift Simulation

TA 103 - Delta MV&IV LV SuPPort

TA 104 - Sounder 09 Offset Verification

TA 105 - Magnetometer Boom Environmental Test

TA l0? - IPC Heat PiPe Testing

TA 108 - Delta IV MV LV Model Support

in f Og - SXI Functional Testing Post Vibe

in iro - GoES o Patch Heater wire Rework

in r rz - Red Tag - Green Tag Processing

in r tg - GoES O IPC Heat Pipe Testing-

ie, nl - SXI Functional Testing Post Vibe

TA lZ4- SafetY Audit SuPPort

TA 126- GOES O PER Dry Run

TA 128 - Thermal Vacuum Fixture

ie rlf - GOES O Compatibility Testing

Hours
5l 1.0

299.0
24.0
29.0
77.0

396.0
390.0

56.0' " 
53.0

103.0
32.0
80.0

165.0
19.0

304.0
105.0
316.0

15.0
28.0

516.0
174.0
43.0

190.0
94.0

Dollars
$83,089.00

49,207.OO

29,839.00
4,966.00

14,694.00
70,298.00
68,065.00

9,616.00
133;810.00'-

17,735.00
5,561.00

16,060.00
29,481.00

501,196.00
54,309.00
26,866.00

I 15,281 .00
409,627.00

4,'l69.OO
0.00

95,867.00
42,249.O0
?,351.00

32,771.00
16,806.00

103.0 18,409.00

368.0 67.819.00

i,qgo $1,925,741.00

l. Revise clause B.l Deliverable Requirements, contract Line Item Number 0012 -
Sp."i"f Task Assignments with reports as follows:

From: $4,829,753'00 (Modification94)

BY: $l'925'741'00
To: $o'zss,+ga'0o (Modification lo4)

2.IncreaseThePriceofClauseB'2'FirmFixedPriceasFollows:

From: $726,996,978.00
By: 1.925.741.A0

To: 9728'922,719'00

3. clause c.2, Special Task Assignments and Reports, Revise item I - Level of Effort

Required to Accomplish Work to include the following:



a. correct the Administrative Error on Modification 94, The Remaining Direct Labor Hours'

F.ott 244,236to the conect total of 230,074 hours'

b. The contract price (To be added to clause 8.2) is hereby adjusted:

From: $4,829,753.00 By: $1 ,925,741.04 To: $6,755,494'00

The remaining direct labor hours as follows:

Fromi 230,074 By: -4490 To 225,584

4. Replace the contract areas listed below with the enclosed revised pages:

I

The contractor (Boeing Satellite systems) hereby relea.ses the Government from any and all

liability under trris coritra.i fot f,rrttrer adustments attributed to such facts or circumstances

giving rise by these task assignments'

END OF MODIFICATION 104
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llb

12.

SECTION B FORNAS 5.98069

SUPPLIES AND SERVICES
MODIFICATION 104

One set of GOES P ComPonents

as listed in Attachment M
(formerly N/O SPares)

Additional Ground SuPPort

Special Test EquiPment (Mod 73)

Special Task Assignments with Reports

Additional Integration &
Testing S,upport

Spacecraft Storage

On-Orbit Acceptance of
GOES P Spacecraft

RESERVED

Additional Integration &
Testing SuPPort

Spacecraft Storage

$49,500,000

NSP

I

-- - F- -6;;753.;494 t
See Clause 8.9

$534,000
See Clause H.4

See Clause H.4

$136,447,938

See Clause H.4

See Clause H'4

13.

14.

OPTION 1

15.

l6

t7

l8

Total value of each CLIN, for purposes of final payment shall be reduced by Performance Based

effiettts made to the contractor for that CLIN'

(End of clause)

8.2 FIRM FIXED PRICE (18-s2.2r6-78) (DEC 1988)

The total firm fixed price for this contract is $728,9 22,719.00'

(End of clause)

B.3 RESERVED

B-2



SECTION C FORNAS 5-98069

DEScRIPiIoN / sPEcs/ woRK STATEMENTS

ThepriceofCLINl2(includedinClauseB'2)isherebyadjusted:

Task assignments will be issued unilaterally by the contracting officer to the contractor

designating the tasks il;;"tf"Tt:d, #ffid"lt orp"rotm-uoce' and any materials'

traver, etc., known ;;;H;ir"a. s*r, "*'*"-.ri 
tfi1i u" issued on GSFC Form l8-45

ooTask Assignment; "i"it"', 
uppropriut"il;. i".lC assignments will be numbered

consecutively. Task assignments r""y il;;ified by issuance of a subsequent form

which cites the existing taskassignm"tt ""ttitiloilowed 
by an alpha designation

ffiil.atii;,he applicab'ie revision sequence'

For each task assignment, the contractor shall submit a one time contractor Task Report'

This report is the Contractor'r r"roor"i;ph f;;;;**ptittting the work described in

each task urrign "ii'*J 
,r,"'u" ,*u*if"i;i'ht" 10 ca"naaiouvs' or a different time

frame if acceptabfiy t; aontracting ilii*"i, "ter 
issuance of each task assignment'

The contract* ,hii';;-;;;;;"r^k ";,h" 
task assignment upon receiving written

authorization rrorriirrl coitracting orn"", *ttich wilioccur after an agreement of all costs

is reached u, at"iilii;;" cifl'

The task report shall be the contractor's overall estimate for the completion of the task

assignment *a 
't''"fjl""fuae 

the following:

FROM: $4.829.753 BY: $1.925.741 TO: $6'755'494

The remaining direct labor hours are as follows:

FROM: 230,074 BY: -4490 TO: 225.584

a. Date of task assignment;

b. Direct labor hours (including overtime)' by month' price per hours;

c. Detailed travel and material estimates;

d.Priceassociatedwithsubcontractorsreflectingtheaboveinformation;

e.AtechnicalsummaryoftheContractor,sunderstandingofthetask;and

f.Anyinformationfoundtobepertinent,suchasinterdivisionalpurchases,
consultants, etc'

c-2
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1.

a.

Modification 105

Horse Trade 27 Additions, Deletions, and Amendments

Make the following changes to: Attachment B - Performance Specification
(s-41s-22)

In Accordance with ccR 4331G, change the following paragraphs:

Chanee parasraph 7.1.8 item 2 from "...DRL 5A4-02 message format and philosophy"

To ,....DRL 504-02 message with content and format that is consistent with the existing GOES I-M

Change paraeranh 7.2.1 item 15 from "...in accordance with ISO GOES"'"

To "...in accordance with ISI GOES..."

Re-number parasraph g.5.Z.l to9.5.Z.l.l and add "9.5.2.1 Envelope and Mass" (title only)

immediately fol lowing 9.5.2

Change naraeraph 10.2.3 from "This data stream shallthen be balanced QPSK modulated"'

To "This data shall be balanced QPSK modulated"'

Table 10.2.1.8-1

Change 
*NRZ-M, in the WEFAX row, Channel Modulated Signal Structure column to "NRZ-L"

Tabfe 12.10.2-l

Change,.NM-M,'in the WEFAX row, Channel Modulated Signal Structure column to "NRZ-L"

b. In Accordance With CCR {390, paragraphs 4.1 '2' I ' 4.1 .3.1 .l , 4' l '4' 1 ' l ' 4' I '4' l '2'

4.1 .4.1 .3. 4.1 .7 and 4.1.8 are changed to read as follorvs:

1.1.2.1 Imager Navigation
During a normal opeitional period a pixel shall be Earth located to rvithin 65 pradians'

{.1.3.1.1 Visible and IR Channels
During a normal operational period. the WIFR shall be rvithin 54 prradians'

{.1.{.1.1 Imager FFR - l5 }linute Separation Period
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The FFR within a lS-minute period during a normal operational period shall be within 36

pradians.

4.l.4.l.2lmager FFR - 90 Minute Separation Period
The FFR within a 90-minute period during a normal operational period shall be within 49

pradians.

4.l.4,l.3lmager FFR - 24 Hour Separation Period
The FFR for conesponding pixels inlmages of the same selected Earth area taken during

normal operational periods shall be within 114 prradians.

4.1.? INR Budget SummarY
For the purpor"-of developing the INR end-to-end system level error budgets, Table 4.1.7'l
contains th; INR LOS budget allocations for the Imager; and Table 4.1.7-2 contains the

INR LOS budget allocations for the Sounder. The GFE instrument (BOL)

Measured/Analytic values in the tables shall be uded in the determination of the system

level errors. More detailed information is provided in ITT CDRL 4-l2for the GOES-

NO/PQ Imager Instrument

In addition to the random pointing errors (shown in the tables) introduced by the

instruments in the determination of star and landmark locations, the associated 3o ground

determination of a star location (i.e., error with no other noise) shall be: <8 pradians E-W,

and Sl4 pradians N-S. For Imaeer visible landmarks the E-W and N-S 30 PM ground

<l4uradi

eround system errors shall be <40.5 Fradians.
ft. t"r"g.r fNR .na-to-ena system level error budgets shall include the error associated

with using the pM to determine on-orbit performance (i.e. the INR Measured Performance).

Specificaly, the visible PM landmark error, the IR PM landmark error, and the residual

coregistration error associated with the IR channel shall be included in the end-to-end

systJn level error budgets along with the LOS perfoffnance values (i.e. all other system

errors). For the development of the visible Imager INR end-to-end system level error

budget, the visible PMlandmark error shall be included using a root of the sum of the

,quir., (RSS) approach. For the development of the IR Irnager INR end-to-end system

level error budglt, the IR pM landmark error and the IR landmark coregistration residual

error shall be included using a RSS approach except for the navigation error contribution

where the coregistration residual error may be added. A square root of 2 multiplication

factor nray be applied to the visible Plv{ landmark error, the IR PNI landmark error, and the

IR landmark coiigistration residual error for the development of the Imager WIFR and FFR

error contributions.
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Table 4.1-7-3

Residual Day-to-Day Instrument Thermal Deformation Allocation - lmager (3o in

radians

Requirement System
Specificatio
n

GFE Instrument (BOL)
Measured/AnalYtical
E-W,N-s

Navigation 65 20.0120.0

Within Frame
Reoistration (R 54

Frame-Frame Reg.
15 minute
90 minute
24 hour

36
49
114

2.012.0
10.0/10.0
10.0/10.0

The day-to-day variation in the instrument thermal profiles can be assumed as

specified in Table 4.1.7-3 after co.mpensation for repeatable instrument errors' A

worst case set of in rofiles are included in Figure 
.s 

+;l l.-i and,4'1'7-2'

which are available in electronic form. These profiles ire derived from ITT provided

data, and modelinl of tn" lmager deformations w1h the sun a123" north latitude for

the N-S deformatiJn and 23' south latitude for the sun E-W deformation' The N-S

curve results trom 
"omUining 

the roll and roll misalignment' and the E-W curve from

,oroining the pitch and pitch misalignment mispointings.

Table 4.1.7-1
tr\lD I flQ Rrrdnet Allnelrtions - lmaoer (3o in rans

GFE lnstrument (BOL)
MeasuredlAnalYtical
E-W'N.S

GFE Instrument (BOL)
Specification E-WN'SRequirement System

Specificatio
n

r,25120
Navigation 65 33.5123.1

39.9/37.3 t33128Within Frame
Reoistration (Reg.) 54

Frame.Frarne'Reg'
15 minute
90 minute
24 hour
48 hour

36
49
114
N/A

28.8125.4
29.7126.4ry

*28128
x28128
x28128
+,28128

119.3 N/AResidual lR to
Visible
Coreqistration Error

N/A
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4.1.8 On-Orbit INR Performance Determination

Waivers to Pe rform a nce Specification (S-4 15'22)

2. Incorporate the following waivers to Attachmudt g - GOES N-P Performince
Specification (S-415-22)

Description of the Waivers:

Waiver W44l lB: As documented in CCR 62338; waiver of requirement for channel out-

of-band spurious emissions for GOES N of -62 dBC for both primary & redundant

configurations of the DCPR service in-band spurious emissions.

Waivir W44l2B: As documented in CCR 62348; waiver of requirement for channel out-

of-band spurious emissions for GOES N of -62 dBC for both primary & redundant

configurations of the PDR service in-band spurious emissions.

Waiver W4413B: As documented in CCR 62358; waiver of requirement for channel out-

of-band spurious emissions for GOES N of -62 dBC for both primary & redundant

configurations of the WEFAX service in-band spurious emissions'

Waiver W44148: As documented in CCR 62368; waiver of requirement for channel out-

of-band spurious emissions for GOES N of -62 dBQ for both primary & redundant

configurations of the SD/MDL service in-band spurious emissions'

Waiver W4418: As documented in CCR 6262; waiver for out-of-band SAR NTIA/ITU
spurious emissions for GOES N.
*aiver W44218: As documented in CCR 62728; waiver for out-of-band spurious

emissions for GOES O.
Waiver W4122p; As documented in CCR 62878: rvaiver of channel filter rejection points

tbr SAVDCPR processor SN003 and SN005 for GOES O'
Waiver W44l98: As documented in CCR 62958; rvaiver of requirement for channel out-

of-band spurious enrissions tbr GOES N of -62 dBC for both prirnary & redundant

configurations of the ElVl\L'IN service in-band spurious emissions.

Waiver W.l-1208: ,\s documented in CCR 62968; waiver of requirement for clrannel out-

of--band spurious enrissions for GOES N of -62 dBC for both prirnary & redundant

configurations of the SAR sen'ice in-band spurious emissions.

Waiver W.t-105A: As docunrented in CCR 6302A; waive the requirement that Elll/Elvlc
tcsting pf the RWA retevant to COES not be done on a tlight unit (GOES N, O. P).

Waivir W4406A: As docunrented in CCR 6303A: rvaive P-SPEC RE02 requirentent@27

lvthz fbr the CTCU (GOES N).

a.

b.

d.

o

h.

I

k,

Table 4.1.8
lmaoer INR Measured Performance (3o in

Channel Navigation Within Frame
Reqistration

Frame-F rame Reg istration

15 minute 90 minute 24 hour
Visible
UIS)

66 57 41 53 115

lnfrared
flR)

96 83 73 80 130
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l. Waiver W4416: As documented in CCR 6305; waiver of P-SPEC for the CDA and DSN 8th

harmonic spurious requirements for COES N' ,

Waiver w44l 78: As documented in CCR 63068; waiver of requirement for channel out-

of-band spurious emissions for GoES N of -62 dBC for both primary & redundant

.onnguruiions of the SD service in-band spurious emissions'

Waiver W4430B: As documented in CCI{ 63078;waiver of the P-SPEC requirement

rvhich calls for the SAR service t have between 2'60 and 5'00dBc of canier suppression in

;Eil;;;t'dol, rr'"refore BoL must measure betwebn 2'03 and 4'95 dBc in AGC mode

for GOES N and O'
Waiver W4442A: As documented in CCR 6319A; waive the prolon contamination in the

uiff," .f't*"els requirement for the SN02 HEPAD to lYo (GOES P)'
r^^..-^-+^,{ :- .r-p (?/.o' rvqiver ta the P-SPEC for the channel filter\\i;i;;w473, A, documented in ccR 6349; waiver to the p-spEc

ioi tfri SAn chinnei, measuied out of Spec for GOES P:

t.

Waiver W4475: As documented in CCit 6351; waiver from the P-SPEC CVCM

requirement of <:0.17o (GOES N, O, !)' -
Waiver W447g-. As documented in CCR 6355; waiver of the P-SPEC paragraph 3'7 fault

toterance requirements (GOES N, O, P)'

waiver w4485: As documented in ccR 6360; waiver to the P-SPEC for the solar array

temperature senscir (GOES N, O, P)'

waiver w6g02: As documented in ccn 6372;waivethe P-SPEC requirement for the

XRS/EW to be within the minimum MAT temperature_range, for the safehold mode and

iiunrf., orbit conditions as described in the CCR (GOES N)' 
-

Waiver W449g: As documented in CCR 6373; waive the P-S_P_EC requirement of l0O0

hours of operating/pow"i on ti*" prior to launch for the EPs/HEPAD DPU (B) and the

EPEAD West units (GOES N).
waiver w6904A: As documented in ccR 6374A;waiver to the P-SPEC requirement that a

solar spectrum at 2xl0**6 K for the 2 X-ray channels for threshold sensitivity (GoEs N' O'

P).

3. Make the following changes to clause B.8 Criteria-fgr Acceptance A{r-d Remedies

For Nonconformance-Befori and After Acceptance of the contract as follows:

2. The spacecraft contractor has demonstrated on-orbit Imager end-to-end INR. measwed

p"rfo-'*.e in accordance with performance specifications, (excluding the enhancements

to said specifications as set forth in clause H.2f sections 4'l'l'l'1, 4'l'l'4'4'l'l'8' 4'l'2'l)'

;-;;t as specifically relaxed belor.v. For the purposes of meeting this criterion only' there

are no I\iR requirements for pixel/sounding betrteen 65-degrees and 70 degrees Earth

central angle. no on-orbit llrl;qer intial'ed end-to-end INR lneasured performance

rL,qLrirements. no, u[1ilI"fr *-rbit S*-d.t end-to-end INR measured performance

requirements. INR Measured Performance requirements shall be adjusted using the

methodology in section 4.1 .7 in the event that the ground system elrors are different from

tlrose specified in section 4.1.7 andlor the instrumernt errors exceed those specitied in

Section 4 .l .l . The aclj ustment shall be made by ( I ) removing the ground Ttl:* elrors

and/or the instrument'errors as specified in Section -1.1.7 to establish an IliR line-of-sight

(LOS) performance requiremeni and (2) recalculating the INR measured performance

q.

r.

S.
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requirements using the modified ground system errors and/or instrument errors using the

methodology in Section 4.1.7 .

a. During normal operations, the Imager INR shall meet the following visible

performance requirements, where each value is in microradians:

Navigation
(supercede

s 4.1.8)

Within
Frame

Registration
(supercedes

4.1.8)

Frame-Frame Registration
(supercedes

4.r.8)
15 minute

(supercedes
4.1.E)

90 minute

(supercedes'
4.1.8)
24hr

9l 68 55 )8 1'

4.

).

N*+igs+ien
(supereege

$4+8)

Within
Srsm€

Registra+ios
(s*pereeees

4#)

Wien
($peree*es

4+$)
f5mi*ute

(ruperccees
++^8)

9e*inufo

($pereeees
4+J)
4+F

I 96 190

Replace pages B-25 and 26 of the contract with the attached (Attachment 2) pages
? and 26. These replacement pages incorporate the changes documented in

.rw€.

Make the lo ..,.,r'lng changes to Ctause H.21 Special Performance Requirements of
tht contract as follows:

a. Under the second paragraph, second sentence add "Line-of-Sieht (LOS)" after

"Special".

b. Under the second paragraph, second sentence delete "are specified as Line of Sight

(LOS)performance requirements and" after the word "clause"

c. Under the second paragraph, third sentence delete "Each Imager INR LOS

performance requirement shall be" and replace rvith "The Imager end-to-end INR

nreasured performance requirements specified in this clause are"

d. Under section 4.1 .l .l .l delete and replace rvith the follorving:

.,The Imager LOS INR navigation specilication shall be T3ptrad fbr Earrh central angles

betrveen 65 and 70 degrees. The Imager end-to-end INR measured pertbrmance
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navigation specification shall be 7 4;.rrad for visible landmarks and 103 pradians for IR

landmarks for Earth central angles between 65 and 70 degrees,"

Replace pages H-16 of the contract with the attached (Attachment 3) page H-16'

This repiacement page incorporates the changes documented in ltem 5 above'

Make the following changes to Attachment A, Statement of Work (5-415-23)

a. In Accordance With CCR 4331 Rev G

6.

1

Change - "GOES-O" to "GOES - O"

Change - from "GOES-O Side 2 GOES-O Side 2" to "GOES-O Side I GOES-O Side 2'.

9.

Under the Contract on the face page of Attachment A (Statement of Work); Attachment B

(performance Specification); and Attachment G Contract Data Requirements List add the

following statement:

..per Contract Modification 105, all references to the Instrument of Opportunity (IOO)

in this document no longer apply for the GOES N & O Missions"

Make the following changes to Attachment G, Contract Data Requirements List as

follows:

^. In Accordance with CCR 4331 Ref Gn

Change SE-2.4-01 item 5a as follows "...Performance Verification Matrices (PVM) which map

perfoimance and design requirements/parameters against the verification methods..."

ctrange s}-2.4-02item 5c as follows "ltem moved to sE-2.4-01(n)."

Changes to Imager ICD (DS80667-H00-010)'

10. )take The Follorving changes To Attachment c - GOES N-P Imager ICD

(DSS0667-H00-010).

Description of the Changes:

a. ,\s 6ocu6ented in CCR 6320 add a nerv DLRV to the tntager SSED which rvill indicate

$hether AcE instrulnent cornrnand processing in enabled.

b. As docunrented in CCR 7 104 rel ise the Inrager interface control dra$'ing to incorporate the

Radiant Cooler Door Closed and Deploy'ed Srvitch protective covers'
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As documented in CCR 7107 incorporate SSED database inputs from ITT for
Imager/Sounder SN09 into Appendix A'3 for the Imager ICD.
As documented in CCR 7108 incorporate SSED database inputs from ITT for
Imager/Sounder SN08 into Appendix A2 for the Imager ICD.

Waivers to Imager ICD (DS80667-H00-010)

ll. Incorporate the following waivers to Attachme4t C of The Imager ICD

Description of Waivers:

Waiver W4453: As documented in CCR 6327;waiver to structural loads requirement for
the imager optical port pyro firing deployment.
Waiver W4476: As documented in CCR 6352; waiver from exceeding the Imager ICD
requirements for the GOES N imager power sulpply.
Waiver W4478: As documented in CCR 6354; waiver from exceeding the Imager ICD
requirements for the GOES O imager power supply.
Waiver W4490: As documented in CCR 6363; waiver to the Imager ICD for the Imager
Electronics (tested) during Pyroshock Clamp Band firing test requirement values of less

than, equalto2- 3 G's at 100-l25Hz.
Waiver W4491: As documented in CCR 6364; waiver to the Imager ICD for the Imager
Electronics (tested) during Pyroshock Optical Port Cover Sounder first (OPC-S-l ) firing test
requirements values. The exceeded values are Channel 5l lX is 2.09G's at l00Hz, channel
5l I Y is 2. l3G's at l00Hz.
Waiver W4492: As documented in CCR 6365; waiver to the Imager ICD for the Imager
Electronics (tested) during Pyroshock Mid Solar Anay first and second (SA5-l and-2) firing
test requirement values. The exceeded values are Channel 51 lZ is 2.5G's at I l2.3Hz and it
should be less than/equal to 2.0G's at ll2.3Hz.
Waiver as documented in CCR 7089; waiver of instrument responses to maximum
allowable S/C sinusoidal disturbance in the X and Y axes.

Deviations to Imager ICD (DS80667-H00-010)

12. Incorporate the following deviations to Attachment C of The Imager ICD

Description of Deviations:

a. Deviation D.l467A: As documented in CCR 6342A; deviation for GOES O & P system
l ibration response at any sensor nlounting foot.

b. DeviationasdocurnentedinCCRT09l: deviationfromlCDrequirementsforlrnagerSN ll
eest-west axis response limit for exposure of scan system to sinusoidal disturbance in the x-
axis.

d.

b.

c.

d.

o

9
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Changes,to Sounder ICD (DSS0667-H0'0-0I 1)

13.MakethefollowingchangestoAttachmentD-GoEsN.PSounderICD
(D580667-H00-0rl).

DescriPtion of the Changes:

a. As documented in ccR 6320 adda new DLRV to the sounder SSED which will indicate

whether ACE instrument command processing in enabled'

b. As documented in CCR 7105 revise the SounJer interface control drawing to incorporate

the Radianr Cooler Doq-r Closed and Deployed Switch protective covers'

c. As documented in CCR 7107 incorpoi"tt SSSO databade inputs from ITT fbr Soundet --"

SN09 into Appendix A,3 for each Sounder ICD'

d. As documeni"a in ccn 7l0g incorporate sSED database inputs from ITT for Sounder

SN08 into Appendix A2 for each Sounder ICD'

Waivers to Sounder ICD (DSS0667-H00-012)

14.IncorporatethefollowingwaiverstoAttachmentD-GoESN-PSounderICD
(DS80667-H00-0ll).

DescriPtion of Waivers:

a. waiver w4452: As documented in ccR 6328; waiver to structural loads requirement for the

sounder optical port pyro firing deployment'

b. Waiver W4476t A, dt"u.ent.a in C'Cn 6352; waiver from exceeding the Sounder ICD

requirements for the GOES N sounder power supply' ^ - ---^^^)i-- +r-^ en,r
c. Waiver W4478: As documented in CCir 6354; waiver from exceeding the Sounder ICD

requirements for the GOES O sounder power supply'

d. Waiver W4490: As documented in CCit 6363; waiver to the Sounder ICD for the Sounder

Electronics (assumed) during Pyroshock Clamp Band firing test requirement values of less

than, equat to2- 3 G's at 100-l25Hz'

e.WaiverW449l:AsdocumentedinCCR6364;rvaivertotheSounderlCDfortheSounder
Electronics (assunred) durirrg Pyroshock optical Port cover Sounder first (oPC-S- l ) firing

test requirements values. Tlre exceeded vaiues are channel 5l lX is 2'09G',s at l00Hz'
' clrannel 5 I I Y is 2.13G's at l00Hz'

t'.WaiverW4l92:AsdocumentedinCCR6365;*.aivertothelmagerlCDforthelmager
Electronics (resred) durirrg Pyroshock Mid Solar Array l-rrst and seconcl (sA5- I and-2) firing

testrequiretnentvalues. TheexceededvaluesareChannel 5llZis2'5G'satll2'3Hzandit
should be less than,ieqtral to 2'0G's at 112'3Hz'

l0
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Deviations to Sounder ICD (DS80667-H00-012)

15. Incorporate the following deviations to Attachment D - GOES N-P Sounder ICD
(DS80667-H00-0ll).

Description of Deviations:

- a. Deviati on D446:l A; As documented in Ce R 6424; deviation for GOES O & P systenr - .

vibration response at any sensor mounting fooJ.

Changes to SXI ICD (DS80667-H00-011)

16. Make the following changes to Attachment E - GOES N-P Solar X-Ray Imager
(DS80667-H00-011).

Description of the Changes:

a. As documented in CCR 8060; revise the reference to the harness drawing in the ICD
section 2.2.2 from2A6603F to A06603G. Environmental Satellite (GOES), Rev E; ICD
Drawings 2A06603.

b. As documented in CCR 8062; swap HEB2fu06416-10l 21842-Lo4 with 2A06416-10l
21842-L05.

c. As documented in CCR 8063; update the database inputs for SXI FMl, FM2 and FM Spare.

Waivers to SXI ICD (DS80667-H00-0f l)
17. Incorporate the following waivers to Attachment E - GOES N-P Solar X-Ray Imager ICI)

(DS80667-H00-011).

Description of Waivers:

a. Waiver W445lA: As documented in CCR 6329A: waiver to the SXI ICD shock
' requirements.
b. Waiver W4.184: As documented in CCR 6358: waiver from the nrinimurn allorvable rise

time requirement for envelope, clock and dala pulse in the lCD.
c. Waiver W4493: As documented in CCR 6366: waiver to the SXI ICD for the SXI

Telescope interface requirements during Pyroshock XPR Pinpuller 2 (rvest) second firing
test requirement values. The exceeded values are Channel 4022 is 8.08C's at l00Hz and it
should be less than,/equal to 6.5G's at l00Hz.

il



r8.

Modification 105

Changes to EGSE ICD (DS80667-H00-014)

Make the following changes to Attachment 0 - GOES N-P Imager &sounder Test

Equipment ICD (DS80667-H00-014)'

Description of the Changes:

a: , As documented in ccR 7106; revise the target ICD.drawing.to rylocate thg Radlant cooler

Target to 2.00 +l- .25" '

Waivers to EGSE ICD (DS80667-H00-014)

Incorporate the following waivers to Attachment o - GOES N-P Imager &sounder Test

Equipment (DS80667-H00-0 I 4)'

Description of the Waivers:

a. waiver w4461: As documented in ccR 6332; waiver for GoES N SCTV of the

requirements to mount and instatl the Radiant Cooler Targets of l '36 inches per the

Imager/Sounder GSE ICD to 2.00'

b. Waiver as documented in CCR 7092A;waiver of coregistration requirements for SN l0

Sounder channels 7 and19'
c. Waiver as documented in CCR 8061 ; changes to S-41 5- l T.rvaiver for switching the SXI

Flight Model I stand-off plate that has not gone through vibration testing'

End of Modification 105

20. The following CCR's are added to this contract by reference: CCR's 433IG' 4390' 4391'

62338,62348,62358,62368,6238,6262,6272b,62878,62958,62968,6302A' 
6303A'

6305, 63068 , 63078, 6319A, 6320, 6327, OlZg, egzgl, 9JJ?' 6342{', 6349', 63-5-04 
', 

6351',

6352,6354,6355,635g, 6360,6363,6364,636i,6366,6372,6373'6374A'7089'7091'70924'
7104',7 105, 7 106, 7107, 7108, 8060, 8061, 8062 and 8053

The tixed price of this contract and the funds allotted for the perfonnance tlrereof, shall not be

deemed to be increased by this rnodification. In consideration of the modifications' including'

but not limited to. allrvail,ers. deviations, atttl Government prolided accommodations' agreed to

Irerein as cornplete and equitable adjustrnerrts for alt rvork required by this rnodil'ication and

configuration Change Requests (ccR's) referenced lrerein, and as being technically equivalent

under Clause H.l5 #the contract. The contractor hereby releases the Governnrent tiom any and

,ll liabiliq,under t6is contract for further equitableadjusiments attributed to such facts and

circumstanc". giri,'rg rise to this modification and the ccR's referenced herein'

19.

l2
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SECTION B FORNAS 5-98069

SUPPLIES AND SERVICES

MODIFICATION IO5

T-053 P.005/008 F-268

6
1. The spacecrafi has been placed in the propt grbit as specified in the Perform8l'ce

Specificatio* f*I..ii1n{ryt.n r.*.r"a'o" t putttfv rt' 14'z; "nd't"ithottt 
an IoO' therc

shall be s'fficient on-orbit fuet to *frf,[ilu"tt "f oo*tUit stonge Td! years of operational

life. For thc purpases of this criterion, the measur.-J of onlorbit ftel sball be taken at

Errgineering rrrrr[o""., arra adjusted for any *o*tlo* excessive usage for which the

coffiactor is responsible prior r" *""p*.r. tre1tue:pTtaf Hl:tj than l0 vears of on'

orbit fuel, this 
-criterion 

rnay b. ;;itfi.i- upor, the Cintastor payrng the Governmeot or

crediting the eontact , pu, coot "iG o-m"L aitgttti*' * "*ot-1 
rn.lcordan;*e wittr thc

following:

Fuel Life

>-10 yeais

9- 10 Years
I - 9 years

7 - 8 years

6-7 yeas
5-6 years

0-5 yeats

Pavment or Contact Credit
(percentage of mission Pricc)f

0%
t0o/o

20o/o

30%
40o/o

50o/o

100%

If tbere is an Ioo on a spacecraft larnch on a Delta rv M (4,2),the above requirements for fi,'l life

and payrnent/credi;.h"ilG adjusted io 
"".o,-t 

for tlre.iaiti"i* fuer use due to the presence of the

iOb "i-ot*fly 
ageed to by ih. Go'n.**ent and the Contractor.

+for the purposcs of this payment or contact ctedit, the nission prices are fllt follows:

N: CLIN ll
O: CLIN ll
P: the sunr of CLIN I la and 15

If the Governraent accepts rhe spacecraft with less than l0 years of on-orbir fuet rife and the contractor

has roade rn p"yr.nt ir 
"redii 

to the contacr, suctr paymuot * .trait shan be in lieu of any finther

payback under ,1.-'f"yir"r.--uures in section F ior those senuice years for which a fuel-life

pay,menr/credit has bien proviago unai ,f,,;;"*"._ Funtrcr, a fuer life payment/credit shall not be

required if a rotal mission refirnd or repracement are required due to non-acceptance of the spacecraft'

2. The spacecraft confiactor has demoustrated on-orbit Imager end-to-end INR measured performance

ia accordance with performanc. ,p.riilutioir,-i.x.roding ine eohancpmen* to said specifications as

set forth in clause H.21 sectioro A-f.'i.i.i, +'f 'f '4,4'l'i'8' 4'l'2't)' excep.. as specifically rela:red

below. For the purposes of meetin! this criterion, 
""fV, 

there 
- 
tt" no 

-INR 
require*ents for a

pixevsorurding between 65 degrees 
^d-70 

d.grees Earth cenrat angre,no on-orbit imager infrared end-

to-end rNR measured performance requiremeDrs, ogl-: a;::i:::*:t*tder end-to'end IliR

measued performancarequirem.o,u. IirR Meas'red performance requirements shall be adjusted usinga
B-25
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SECTION B FOR NAS 5.98069

SUPPLIES AI{D SERVICES
MODIFICATION IO5

T-963 P.006/008 F-268

@
the merhodology in seaion 4.1.7 in rhe wmt that ttre gro.nd sy$em errors arc differsrrt from thosc

specified in sectioi;:it;ilr the instnrment errors r*r*a 
-tiror* 

specified in sectio'n 4'l'7' 'Ite

aa5,rst*mt shalr b ,o.a" by (l),.goG"g,n: eo4 syst'm effors and/or tlre insfiment clrors ss

speciried in sesrion';li ii iri.urirr,- rr:rNn r"e-or-siebaciosl prrrornancc requirencnt and (2)

recalculating the nliR;*""ed performasce requiroqttn! 5l"g ttrc modifred gound s'sls' erors

and/or irsmrsrent.rroo oriog the methodology in section 4.1.7.

^, 
Druing norrnal operations, the Imager INR shalt meet ths following visible pcrformance

reqrr#ments,wheqg 99qh vah9 !-q

a
3. The spacecraft to Imager interfaces allow the eollection, downlink and retansmission of acceptablc

dataproducts

4. Thc spacecrafr to sounder interfaces allow the collection, doumlink and retansmissioo of

acceptable data Products'

5. of the remaining spacecraft firnctionvseryices, no mor€ than 3 are faile& If ttre flrnaions/serrriccs

do not meet the crikl set forth below, they will be deesred failed:

a. Thc spacecraft tq sxl inrerfaces atto* the corlectioo *d doumrint( of acccprabrc daa products'

Fail're to provide s)fl tlAss ptecroai;s Box tlrermirro, au," uia the "winchester connectots" will not

constitute a faifure of;;t* for the purposes-of thf coltr'act clause only

b. The spacecraft to IOo interfaceJ Jfu the collectioo *d dou/odk of acceptable data prod,cts

(whcn aPPlicable)

c. space Environment Monitoring (sEtv0 insxnffients shall meet paformSnge specifications including

any enhan."-uot ,o ,uia ,p""iir*d;; * * forth in tt"*" H,21. Faih:re to meet performance

specification as a r.r.rt, of degradation of rhe EUV filte* JU-oot constit'te a faihue of servioe fbr the

p'utpotut of this contract clarrse only-

d. WEFAX shall meet performance specifications'

e. DCS shall meer performance specifications

f. EMWIN shall meer performance specifications

g. SAR shall meet performance specifications'

E.26
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$85,000

socrroN H FoRffii#$iil"*,
sPEcHL coNrRAC -l]l|d':i:'ff';

MODII'ICATTON NO..1I6

If the Governmeor erects . p1"yia" d;i#q;tii q1 3.nur"tot 
for.any replacement

of GOES N, O or p spacecraft" io**ii., *itn Cfu"t;.H'iO tto"itt' the molrtbly

ground storage ot"' io' these 
"*'*d;;ttr;tl 

i" clause H'a hcrein shdl be as

follows:

GOESN GOES O GOES B

$75,000 $80'000

@nd of clause)

II,2T SPECIAL PERFORIUANCE REQUIRE' MENTS

Thefollowirrgrequirernents'YPT::guthosett"t"A-ioAfiachme|ilB'Performaace
specification, u","fr"'ruJ ier tgsii xi".r,r*t c' d6fs N{ Jtogr lotcrface

contol no",r.*Jo"it[l"g*t r.+, i'sfit 'ii-ef;l'ttJti 
u N-q sorradcr Interface

conror Doc'ment, a+d {-n",tf iidi.-rtr. format-o'i tni" pti"irion follows the

ffi;";"g scheme ofthose docrrments

Ametdmerrt I to RFPS- 0ls2o:!27' q"q *Iry:f' teel '

e-r*a-*ii ; itrii' ozs2yfzt' a^i"q I'I1aF 3' reeT '

emendmeni ; ; ;nil o2s7o11zt' A."q :q1l* s' reeT'

a-*a-*i;; i{Fil'ozs-7ylzt' a;q *fugl* e'reez '

****;; i&il-o' siot+zi.,Lt"a December4, 1997'' 
^..-.rir

TheContraqtorshallprovideallalgorithms,ss-Qsprocedrnesandoperatingstrategies
required to *lu':** ",t"'trr"*-Sp*ta i'errormancc Requiremcnt:'-- Tht Image'

Navigation, -. *"r,ri"O"i tnml'Trf;ti il:o' fi"e-of-'sigtrt (LOS) Performance

Requtuemcnrs proJiJ io this crause i" r"ii."r"a. ro? sro.no system TgF specifred in

section 4.1.7 0f the perforrr-:..-Ti;t';d."- Tt" dilo-"Jo-r*end I'{R neao'red

wrformancu ,u4oirjo"oo ,pt.ifi"i io this clarrsc-''Ju"g***d $'ith' thc Prcduct

Monitor (pM) ground sysred "*, *ittl "*" "f 
f"A*tiCnj landmarks augmentcd

;,h,r,.i,,id,,*"r,u;.*":l:r-**Xt*tt'S:m;l:l;:t*"mm
DUR tnt.t *ed Performance requue

INR LOS performance requrrem*rjffii;"ig**tta irtil'iti et"""d :ystem 
error and

thc residrrat co regisrratio* .rro, qliili, tlJt'E "" tn"otii to &Attt the Sotrnder INR

Measrued perforianc, ,"q,rir.-*fii " gou.*unr ptovided groung measue*€rt

sysrem is,sed.ry' il-'rl,*{*i i#r;'y"i'I;;;' 
rf," rotrowing spcciat

:fft:J:#.aaJa 'o 
t' aoto*eots.ars as follows:

Hiffii:;ffi;ffi";J *er.s Hween 65 and 70 desrees.

fication shall be 73 prad for Earttr.central angles

beween 65 and z6-i.erJ".. T. ;;;iiq;".-* rNR *"*r'ed perfornturce

na,,igatioa specingatio" s3lT^131#.$j;'*T"#H*31ts 
*J rog pradiaos for IR

H-16
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Boeing Satellite Systems lnc,
P.O. Box 92919
Los Angeles, Califomia
Attn: Mr. Scott Ingersoll,
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Contract No. NAS 5-98069
Modification 106
Page2 of?

1. In accordance with Clause H.4-Additional Governmeht Accommodations, paragraph
(g) of contract NAS 5-98069, the Contractor @SS) is hereby notified of a revisibn to the
Engineering Handover Date @HD) for the GOES O Spacecraft. T[ris notification serves to
fulfill the Government's contractual obligation to amend the contract via modification and to
notif)f the contractqr @SS) qf a revised EHD l5 months in advance of the current. -..
Engineering Handover Date.

As stated in Clause F.2 of contract NAS 5-98069, the Engineering Handover for the GOES
O is hereby changed from June 30, 2006 to September 3d 2006.

2. Replace page F-3 with the enclosed revised F-3 change page.

The fixed Price of this contract and the funds allotted for the performance thereof shall not
be deemed to be increased by the modification. This modification also represents a
complete and equitable settlement for the work associated with this change and releases the
Government from any and all liability under this contract for further equitable adjustment
attributed to such facts and circumstances giving rise by this modificatioq except as
provided for in Clause H.4(g).

End ofModification



SECTION F FOR NAS 5.98069
DELIVERIES OR PERFORMANCE

MODIFICATION 106

X"2 ENGINEERING EANDOVER DATES AND STORAGE DATES

The following dates are defined as the engineering handover dates and the earliest dates
at which the spacecraft may be placed into ground storage:

Earliest Ground Storage Date Engingering Handover Date.
GOES N
GOES O
GOES P

January 1,2002
January 1,2003
January 1,2005

December 31,2004
September 30, 2006
April30, 2007

The contractor shall place each GOES spacecraft'or replacement spacecraft into storage,
if required, at the contractor's facility immediately following successful completion of
spacecraft Integration and Test (I&T) (including integration and test of the delivered GFE
instruments) and successful completion of the pre-storage review, but no earlier than the
dates specified for Earliest Storage Date @SD). No storage charges, as defined in Clause
H.4, shall be paid prior to the ESD or for any storage resulting from delays in the
Contractor-provided launch.

F.3

@nd of clause)

sEcrroN F cLAUsEs TNCoRPoRATED BY REFEBENCE

(s2.242-rs) STOP-WORK ORDER (AUG lese)
(52.247-34) F.O.B. DESTTNATTON (NOV l9el)

@nd ofBy Reference Section)

F-3
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Contract No. NAS 5-98069
Modification 107
Page2of2 I

In section B, clause 8.5 EVENTS FoR PERFORMANCE BASED PAYMENTS,
add Event'tNl21 GOES N Battery Test at Launch site,', with amount.,tbd,'" with
date " L-l month. "

under Attachment A, the statement of work, revise wBS 3.4.6 to add the
requirement for an additional battery test as follows:

FROM

3.4.6 Launch Site Tests

The spacecraft contractor shall prepare a launch site integration plan as defined in
CDRL r&T-3.4.6-01.

TO:

3.4.6 Launch Site Tests

The spacecraft contractor shall prepare a launch site integration plan as defined in CDRL
l&T'3.4.6-01. For GOES N only, the spacecraft contractor shall perform a battery
functional test at the launch base. The battery test shall be performed with the batteries
integrated on the spacecraft. The batteries shall be charged and discharged twice. The
batteries shall, within one charge cycle and subject to thermal limitations, reach a
minimum State of Charge (SOC) of 35%. After the first charge, the batteries shall be
discharged and the process shall be repeated once. The spacecraft contractor shall
develop a test plan and procedure with recommended success criteria.

c. Replace page 42 of the statement of work with the enclosed page 42-

D. CONTRACTOR'S STATEMENT OF RELEASE

A contract change is directed by the Government to perform the work added to this contract
in the revised Attachment A, the Statement of Work, WBS 3.4.6 asdocumented herein. The
Contractor agrees to begin promptly negotiating with the Contracting Officer the terms of
the definitive contract amendment that will include mutually agreeable clauses, terms and
conditions in addition to those required by the NASA FAR Supplement and law. The
contract amendment for increased price or allotment of funds resulting from this change
shall be asserted in accordance with the terms of the Changes clause of this contract and this
modification. Until a mutually agreeable modification is made to the contract to codifu this

A.

B.



directed change, the Contractor is not obligated to continue performance or incur costs
beyond the point established in the contract clause entitled "Limitation of Funds." A not-to-
exceed price of $2,250,000 is established by the Government for this effort. The Contractor
hereby releases the Government from any and all liability for fee arising from estimated
costs for this effort that exceed the not-to-exceed price of $2,250,000. Costs incuned by
Contractor to perform this directed change shall be separately accounted for the duration of
this effort.

End of Modification



CHANGE PAGE
FOR, 

CCR 4398
GOES-N BATTERY FUNCTIONAL TEST

STATEMENT OF WORK (SOIV)
0312112005

Change 5-415-23 (SOW) paraeraph 3.4.6:

FROM

3.4.6 Launch Site Tests

The spacecraft contractor shall prepare a launch site integration plan as defined in CDRL I&T-
3.4.6-01

TO:

3.4.6 Launch Site Tests

The spacecraft contractor shall prepare a launch site integration plan as defined in CDRL I&T-
3.4.6-0L For GOES N only. the spacecraft contractor shall perform a batterv functional test at

the launch base. The battery test shall be performed with the batteries integrated on the

357o. After the first charee" the batteries shall be dischareed and the process shall be repeated

once. The spacecraft contractor shall develop a test plan and procedure with recommended

success criteria.
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Attn: Scott lngersoll, NASA Contracts Manager 1OA. MODIFICATION OF CONTMCT/ORDER NO.
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108. DATED (SEE tfEM 13)

I The above numbered solicitation is amended as set forth in ltem 14. The hour and date specified for receipt of Ofiers I is ertended, I is not extended.

Ofiers must acknowledge receipt of this amendmenl prior to the hour and date specified in the solicitation or as amended, by one of the lollowing methods:

(a) By completing ltems 8 and 15, and returning ong (1) copy of the amendment; (b) By acknowledging receipl of this amendment on each copy of the offer submitted;
or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEOGMENT TO BE
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YOUR OFFER. lf by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or letler, provided each
telegram or letter makes reterence to the solicilation and this amendment, and is received prior to the opening hour and data specitied.

12. ACCOUNTING ANO APPROPRIATION DATA (ltrequ,red)

See page 2 Amt:$0

Oi/E Approval ?70&0042

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

3.'EFFECTIVE DATE

See Blk 16

REQUISITION/PURCHASE REO, NO.

4200110162

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS.
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

THfS CHANGE ORDER lS ISSUED PURSUANT TO: (Sp*ty aulhoiA) THE CHANGES SET FORTH lN ITEM 14 ARE MADE lN THE CONTRACT ORDER NO, tN ITEM 1OA

THE ABOVE NUMBERED CONTRACT/ORDER lS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as chatges in payirry offrce, ap$opdation date, atc.) SE"l
FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b}.

THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF

D. OTHER Specity type of modification and aulhority)

E. IMPORTANT: Contractor X is not, is required to sign this document and return _ copies to the issuing office.

14. DESCRfPTIONOFAMENDMENT/MODIFICATION(OrganizeclbyUCFseclionheadings,includingsolhitatioilcontraclsubjeclmatbrwherefeasible.)

The purpose of the modification is to provide an additional $10,000,000 in funding.

Accordingly,

Except at provided herein, all terms and condilions ot lhe document referenced in ltem 9A or 10A, es he.etofore remains unchanged and in full force and effect.

15A. NAME AND TITLE OF SIGNER (Type or print) 16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or pnnt)

158. CONTRACTOR/OFFEROR 16C. DATE SIGNED

(Signature of person authonzed to sign)
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NSN 7540-01-152-8070
PREVIOUS EDITION UNUSABLE

STANDARD FORM
Prescribed by GSA
FAR (48 CFR) 53.243

15C. DATE SIGNED IATES OF AMERICA



Contract No. NAS 5-98069
Modification 108

Page 2 of 2

1. Revise Clause H.6, Limitation of funds as Follows:

From: $664,635,868 (Mod 100) '

By: 10.000.000
.To: $674,635,868 (Mod 108)

2. Revise Clause H.6,paragraph (c) (l) from April 30,2005 to August2007

Accounting and Appropriation Data: I

Purchase Requisition No. 42001 lA162

3. Replace page H-7 with the attached pageH-7.

End of Modification



SECTION H FOR NAS5.98069
SPECIAL CONTRACT REQUIREMENTS

, MODIFICATION NO. IO8
e. Subcontractor Reporting

FAR clause 52.21g-g and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors
that have been required to adopt a Subcontracting Plan under the terms of the clause.
These subcontractor reports must be submitted as required by paragraphs (c) and (d)
above. The reports may be submitted through the Contractoi or submitted directly.
Regardless, the Contractor is responsible for ensuring proper and timely submittal of the
required reports.

(End of clause)

H.6 LTMTTATION OF FUNDS (FIXED-PRrCE CONTRACT) (18-52.232-77)
(MAR 1989)

(a) The sum of $674,635,868.00 (Mod 108) is presently available for payment and
allotted to this contract. It is anticipated that from time to time additional funds will be
allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:

SCHEDULE FOR ALLOTMENT OF FUNDS
Date

September 21,2004

Amounts

s38,000,000.00

(b) The Contractor agrees to perform or have performed work on the items
specified in paragraph (a) above up to the point at which, if this contract is terminated
pursuant to the Termination for Convenience of the Government clause of this contract,
the total amount payable by the Government (including amounts payable for subcontracts
and settlement costs) pursuant to paragraphs (f) and (g) of that clause would, in the
exercise of reasonable judgment by the Contractor, approximate the total amount at the
time allotted to the contract. The Contractor is not obligated to continue performance of
the work beyond that point. The Government is not obligated in any event to pay or
reimburse the Contractor more than the amount from time to time allotted to the contract,
anything to the contrary in the Termination for Convenience of the Government clause
notwithstanding.

(cXl)It is contemplated that funds presently allotted to this contract will cover
the work to be performed until August, 2007.

H-7
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DATED fSEEttEr tt,

tOA. MODIFICA OF COi'TRACT'OROER XO.

Attn: Mr. Scott lngersoll, NASAContlacts Mqnager
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r r. rnrs |TEM oNLY APPLIES TO AMENDMENTS OF SOllglT

L Ttre aoove numbered solicitation is amended as set forth in ltem 14. The hour and date specified for receipt of ofiefs E is extended, E ic *t cttend"d'

Offers must acknowtedge receipt of this amendment prior to the hour and dale specified in the solicitaiion or as amended, by on€ of the following methods:
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nEvErv te
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telegram or letter maies reference to the solicilation and this amendment, and is received pdor to the hour and datia specified.

12. ICCOUNT|XC AND APPROPRIATION DATA (" Eguited)

N/A Amt $0.00
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14. DESCRfpTfoN oF AMENDMENT/MODIF|CAT|ON (Organized by tJcF section headings, inct.d/itl€ solicilatbn/@itrd subiea mstet where leasibte.)

The purpose of this modification is to revise the Engineering Handover Date identified in clause F, 2

for the GOES O SPacecraft.

Accordingly:

158. CONTRACTOR/OFFEROR
16C. DATE SIGNED
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l. In accordance with clause H.4-Additional Government Accommodations, paragraph

lg) of contract NAS 5-98069, the Contractor (BSS) is hereby notified of a.revision to the

ilnginr.ting Handover Date (Bnpl for the GOES O Spacecraft. This notification serves to

fulfill the Government's contractual obligation to amend the contract via modification and to

Contract No. NAS 5-98069

Modification 106

Page2 of 2

notiff the,eontraetor,{BSS}of arevised EHD15 months in advan-cp-o.J,the--cuf,rqqt, ,- ,
Engineering Handover Date'

As stated in Clause F.2 of contract NAS 5-98069, the Engineering Handover for the GOES

O is hereby changed from September 30,2006 to November 30, 2006'

2. Replace page F-3 with the enclosed revised F-3 changg page'

End of Modification

The fixed price of this contract and the funds allotted for the performance thereof shall not

be deemed to be increased by the modification. This modification also represents a

complete and equitable settlement for the work associated with this change and releases the

Government from any and all liability under this contract for further equitable adjustment

attributed to such facis and circumstances giving rise by this modification, except as

provided for in Clause H'4(g).



GOES N
GOES O

GOES P

SECTION F FOR NAS 5-98069

DELIVERIES OR PERFORMANCE
MODIFICATION IO9

F.2ENGINEER]NGHANDOVERDATESANDSTORAGEDATES

The following dates are defined as the engineering handover dates and the earliest dates

at which the spacecraft may be placed into ground storage:

Engineerine Handover Date

December 31,2A04
Novembef 30,2006
APril 30,2007

(End of clause)

SECTION F CLAUSES INCORPORATED BY REFERENCE

(s2.242-1s) sToP-woRK ORDER (AUG 1989)

i\iiqt-zqi p.o.e. DESTINATIoN (Nov leel)

(End of By Reference Section)

The contractor shall place each GOES spacecraft or r.eplacement spacecraft into storage'

if required, at the coitractor's facility inimediately follbwing successful completion of

spacecraft Integration una f.U 0&T) (including integration and test of the delivered GFE

instruments) and successful completion of the pre-storage review' but no earlier than the

dates specified for Earliest Storage Date (ESDj. No storage charges' as defined in Clause

H.4, shall be paid prior to the ESb or for any ,totug" resulting from delays in the

Contractor-Provided I aunch'

Earliest Ground Storage Date

Januwl 1,20'102

January 1,2003
January 1,2005

F.3

F-3
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ContactNo. NAS 5-98069

Modification ll0
Page2 of 3

A. heliminary DesignRgview forthe EUV Rework

The spacecraft conractor shall stail the planning and_prelgations nec€ssary to modiffrhe

tSi..fOi *a SNOS) E:rtreme Ultaviolet instnrments. The planning and preparadon qhall

jrfin" how thc eilrf f shauel aperture may be corrected and hou'ttre C/D channels maY E
replaced with newAIB channels:l The spacecraft s.onaacbr shan define how thc & B ard E

channets will be made compliant with the revised performancc specification The spacecraft

contactor slall define the plans for the integration and test activities and the necessary

pro.ua,rp changes. In zupport of this effort ttre spacecraft contactorr sball do rhe following

l- Preparc for and hold a Preliminary Design Review:

Rwised design r€quirements
The characterizetion of the transmission gratings

New A and B EtfV detectors and performance requiremenB

Revision ofthe schedule to inclutle initial workwith the engineeringmodel (EM)

e. EUV Design changes, Implementation aad Te$ Plans

f. DocumentationUPdates

E. Operational changes
h- Revision ofthe drawings
i. Aaalysis of the alB swip performance with respect to ruatched pairs and

uansmission gratings
j. Timing and si-gat processing of the normal and inverted data channels.

Re"ise tn" gUV ro ,o* schedule to refleet tlre risk mirigation effort with the EM.

Following the PDR the spacecraft contactor shdl bugo preparations for the Critical

design revi"o'(CDR) thatwill be held afier completion of tbe above itear.

+30t 286 elr? T-981 P.003/001 F-337

B. EIJ\y' Detector Prosrtrement and Gratiag Characterizatiou

The spacecraft cont'actor shall start the planning and gr.eParatiotts necessary to modifr the

(SNgi and SN03) Exueme Uluaviolet insrnrments. This task is to begin the proccss as soon

as possible by ctraracterizing rhe tansmission gratings and ordering new detectors for the

EtiV. In support of this effort the spacecraft conuactor shdl do the following

l. Characterize the tansmissiorr fatings to be tsed for the EUV rework.

Z. Procrrre new A aod B detectors and support technical meetings on the detector

requirem ents definition.

a.

b.
9.
d.

')

3.
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ContactNo. NAS 5-98069
Modification 110

Page 3 of3

+30t e86 87t7 T-981 P.001/00{ f-337

CONTRACTOR'S STATE. MENT OF RELEASE

Any claim for increased price or allotment of firuds resulting from this changc must be

asserted in accordance with the temrs of the Changes cliause of this contract and *ris

modification. Until modificatioo is made, as a result of such assertorr" the Contractor is not

obligated to corrrinue perfonbance or incru costs beyond the point establ+td in thc coll[act

ctarrie entftled "Limitation ofF\rnds." A not-to-Exceedprice of $437,077 is set for this

effort The corrtracror hereby releases the Government from any and all liability for fee

rtiri"g from estimarcd costs for this effort that orceed 5437,077. Costs of this changed effon

shall b€ separat€ly accounted for the duration of this effort

End of Modification
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Boeing Satellite Systems Inc,
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or (ci ty rbr+ hoer or t*sarn q$ ,qg!{F._. plllttE q-rq_1{'9rq91 r'dggq4lct Qqlfl-Flyl!Sl9f_Iq{n.49lgf9![899f9trI9 !E
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The purpose.of this supplemental agregment is to incorporate a waiver for the E(IV insrument Vu 004 for
the field ofview.

Accordinglp

rt ryicod h@in. !l toffi ir{ Gndtifit ot ttr. coffirn Efamcd in f,m gA or EFtdofm
r5A. I{AME AfDTTTLE OF StG/.lER (71p orgn|

Mr. Scott lngenoll
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Glenn Stewan

ol ,rnureudtortudb EEnt
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ConuactNo. NAS 5-9t069
Modification lll
Page?of 3

A. Ren'ise Attadrnent B, the Specification, to incorporate a waiverr.rnder

pangaph 9.1.2-6 fortheEUV i dn oo4 for the field of view as follows:

9.1.2.6 Angutar Response

Thc instrurneq! regponsc, including ; comlined @ctof spacccraftpointing aud ryqof
field-of-vicw (FOV), shall not by more thar 5%, with a goal of 2%, for point sources

of the solar disk center. Note: Refer to CCR6367,

Modl I I @eviation and Waiver Surunary) in Appe'udix A.

B. Replacepage E7 of tbe Specification with tle enclosed page 87

C- Rcvise AttacbmentB, the
paragaph 9.1.2.1for signal to

ce Specificatioa, to incorporate a waiver usder
ratio for tbe EII/ instnrment Vu oo4 as follows:

of corutant flrx within20

Note; Refier to GCR5267C,
Summaryl in APPendix A

(Deviatlon and Waiver (RDWf

Two X-ny clrannels are required to solar fluxes in the 0.05 to 0.3'nrn and the 0.1 to 0.8 nm
bands. respecdvely. At least five EW are required b observe solarfllxeg in the 1&125
nm €nge, fie prcfened and the ac

channel band edges am provided in
range of vatues forthe lorerand upperXRS/EW

9.1.2.1.

The instrument shall be capable of fluxes above a threshold sensilivity for eacfi
of the seven channels listed in T 9.1.2.1. Threshold sensativity is defined as tha
minimum ln-band solar flux that will a mean signalequal to the standard deviation
of the data (instrumentalnoise) a 1G-second interval. For the two X-ray channels, thc
in-band solar spectum varies orde6 of maEnltude with wavelength as sho$,n in
Figure 9.1.2.1 (from Mewe and . 1981, As{ron. nsfophys. Suppl- Ser., vol.45.
pp 11-52). A solar spectrum at 2
threshold sensiUvity determination.

100 K shall be assumed forthe two X-ray channels for
the EW channels, the solar spectrum is nst a

strong funstion of wavelength and a spectrum may be assumed within each channelfor
determining the threshold The out-of-band rejection shall be such that < 10% of
the observed signal comes from for a typical solar spedrum. Alternatively, a

method of rneasuring out-of-band
mission, the instrument resPonse
materials onto optical surfaces.

shall be provided. Over the duration of the
not drange by > 5% due to deposition of outgassed
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nctNo. NAS 5-9E069
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Tabfe 9.1.2.1

+301 288 9777 T-983 P.004/000 F-338

ccR 6057

Channel Prcferre
Wavelengtlt I

(nm)
Lower

I

ange,

looer

Acceptable Lower
Band Edgr Rangc

(nm)'

Acceptabir Upper
Band Edge Rangc

(nml

XRS-A 0.05 ).4 0 to 0.1 0.3 to 0.5

XRS.B 0.1 ).8 0 to 0.2 0.751o 1.2

EUV.A 10 25 5to12 15toZI

EUV.B 25 f0 17 tD 27 34 to 43

EW.C 40 65 37b52 62 to 70

EW.D 65 00 10 to E5 20 to 110

EW.E 119 24 114to 12O 123to 129

.eplace page 85 of the Perforn

fixed price ofthis contact and
rcmedto be increased by this r

deration of this modification
,lc adjustment for all work rer
s (CCR) referenced herein th(
liability under this contract fc

)un$anses glving rise to this

r Specification with tlre encloscd page E5.

firnds allotted for the performance thereof, shall not

cludingthe waiver a$eed to herein as completc and
ired by this modification and configuration change
,ontracto,r hereby releases &e Government fron any
fiuther equitable adjrrsanents anributed to nrch frcts
rodification and thc CCR referenced herein.

rd of Modification



9.1.1.9

9.r.22

lun-et+l 0l:0!n Fron-ll0Al/ffiS*P0ES

The efiective magnetomet€f

+301 286 077r T-883 P.008/008 F-338

fluxes above a threshold sensitivity for eacfr

MOD ccR 6057

orbit via a sPacecraft rotation man

spaceoafr iost-launch test period

@acecfafr) shallbe detennined on-

""i-ifre 
deteimination shallbe made dlnlg lLe

inr ui.inity of local noon. (MOD 36, CCR 60tf4B)

(Deviation and Walver (RDW)

solar fluxes in the 0.05 to 0.3 nm and the 0'1 b 0'8 nm

ruril iJt"qrired b o bserve so lar fl uxes il$ :P-1.25-Jnge 
oivalues forthe lorerand upperXRS/EW

9,1.2 Solar X-Ral'and EIIV S-enqor

Note: Referto ccR6267C, Mod96;

$urnrnary) in APPendix A

Two X-ray channels ars requircd b-ob
bandc, reiPectivef- At leastfwe EW
nm rEngg. The Prebrred and the ac

channelband edges ate Prvided in

The instrument shall be caPable of
of tha seven channels listtEd in Tab
minimum in-band solar flux that
of the data (instrumental nolse)
in-band solar specilrum varies
Figure 9.1.2.1(from Mewe and Gn

pp tf-OZl. A solar sPectrum at 2
itireshold sensitivity determination.
strong tunction of wavelengtt qlO
determining the threshold sensitivi
the observed signal comes from t
method of measuring out-of{and

r g-r.Z.l.-fhreshold sensitivity is defired as the

;ilr*-" t""n sienal gsual t9 tre3t31!11!lAi"tnl
it-Gtcond interval. Forthe two X-ray channele-' the

,t*d"rs of magnituda with wavclcngth as shovt'n in

;child; t98t,-Astron. Asnrophys. Suppl' Ser', vol' 45'

ibi k in.u bc assumedforthe two X+ay channels for

For the EW channels, the solar spedrum ls not a

fl; ;pect*m t"y be assumed wifiin 9?cfl lllTPifT
. mrl"tt*t-bani rejection shall be such that < 10% of

'of-UanO tor a typicaisolar sPedn'rm' Altemative[t.1--
,rlnition 

"tiCtt 
oe providid. over fie durafion of the

not *r"ng" by > 1bh due to deposition of outgassed

9.1.2.1.

mlssion, the instrument resPonse
materials onto oPtical surfaces.

9.1.2.1
Acceptablc UPPer
Band Edge Range

(nm)

Acceptable Lower
Band Edge Range

(nm)

0.3 to 0.5

0.75to 1-2

20 to 110

123ro 129114 ro 120
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9.1.23 Fhn Resolution and Responsq

For the two X-raY channels, the

flux fcn fluxes > 20 rimes thc

monotonic firndion of the input flttxcs

than thc fltx rcsolutiou when tre inci
channcls the rcrclution of &e energY r""*tut*t shall V < O 25% of thc full scdc vduc'

Notc: Referto CCM266C, Mod96 end lVaivcr (RDW)summry) in AppcdirA

T-9t3

natural enviro.nment assumes tsoBoPrc J-UttU" specral disribrriion shoum inTable 9'l'2'4'
I

Table 9.1.2.4
Ertvircnment

9.1 2.5 Ternoqr.al Rcsolution

population is not isotropicalJy disaibu

assrimed superimposed oo the average

Thc ernporal resolution of the X-ray
trarrsmitieO to ground in real-tinc. T

9.1 24 E-lestroq Fnrire9tr4
Thc mininun perfornance of the

of the anticiparcd worst case naurral

shatl be lessthan 0.I second. Tte i
fiurcdon) shall be sudr that fre

arc-minutcs ofthe solar disk c€ntsr.

(RDIY) SuumerY) in APPendixA

9.1.2,7 Pointing Kns$/ledge

to the Sun whenever thc Sun cent€r is

muhiple vicwiag angles sbould not
aetc;inatiotl with resp€ct to the S'

of the encrgy flur measurcments ghdl bo <2o/o of the daccred

ir"rp..tnfi in Tablo s.r,z.t. The telenearcd {1.1!{] F "
iiOevl"tio* from I monotonic nespo^'e fuirction bctlg lcss

tiux *..4t 20 times tbe thrcshold fltu'' Forttre EIJV

X-ray asd EUV sensor shall ryt F !*p3tiscd by ec polnce
noninvironmenr. To allow fo' drc fam est 6e uappcf prticlc

i2o/oggel<-to-peak sinusoidal variatioo wifi anglc sball bc

rm envirorunent The represartation forthe worctctsc

r.res shall bc at l€ast 3 secmds arrd tbe flrx,( vdues shall bo

dia CIr"V ut*"en flux measuremcng in the-two X-rry chrunels

nt'r.riooro to an instanta,neow changc io X-Ty ll5 (a sfp
outp; of eaeh channel shall bc-within 191:f tu fin*":t1"

me anaSnical channel resPonsc ffrnction -S"ll bt tpfifi{ q
$acy to allow for possiblc ground correction of $c dne- Each

EUV channcl shall bc sampled at lcast 30 secortds.

9 -l 2-6 Angular Respgrtse

widrin thc specifi cd temporal resoluti

the sprcecrafr cotrtractor to sufiicient

The insaument responsc, including tbr

(FOV), shall not dcviate by more than
rbincd effect of spacccraft pointing and scnsor ficldof-vicw
;idt; goat of 4rl*for point soureee of constant flrn. ryithin 20

Refer to CCR636?, Modtll @eviedon and'Wrivcr

the Sun-center is within *2o of the

resotution is not required at viewing

a method of determining the )(RS/EW mechanical pointing wift
I information shall be provided at the sarre ca&ncc T tr-:
l"d ;hdt bc sufficiem to daersrinc unambiguously tbe dircction

,i*ii lf o" of the mechanical axis of the )(RS/EW FOV (i'e.'

Au t..t outPut signal)' The accuracy o{tbe )(RS/EW pninting

;;r-rh"lt Ui ii 
"tJlnin"t 

s with a rcsotution of *1, arcmin when

rsl axis of the XRS/EW FOV- This high accnracy and

iZl ff,u spacecrafi cooo?ctor shall provide a calibration of

{>E) (p cm'' sec'')

the )GS/ELIV FOV with resPect to
-meshanical 

oris used for thc pointing dctEminatioo
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Mr. Scott lngelsqll

16C. DATESIGNEO

/,,1'3/05
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Contrait'No; NAS 5-98069
Modification l.l2
Pagl'/ of 2,.

"','t- .t t,

n. 
iUnOei,Rttachment A, the Statement of Work, add the follciwing WBS for risk mitigation.

', ... .'' ,: .

. 
" 

4. ..

'Add'Seqion 3.J2 and 3.12'1

3.12':''GOES:N/O/P General Risk Mitigation Activities

Thd,soacecraft contractor shall furnish the necessary personnel, facilities, sewices and materials to

s,pportpreorpost.|aunchriskrnitigationactivitiesasspecifiedbe|ow'
....'

.\ .i';

9,12.1: Defti'lV First Stage Batteries (GOES-N Only)
-,: r'" 

' :. :

fne s'palecr=aft contraetorr shall replace the GOES-N Delta lV First Stage 40 AH batteries up to two

times'in an.a'ttempi tg limit the Delta lV First Stage 40 AH batteries to a single charge cycle.

Accounting and Appropriation Data

4200121185 Amt: $0

CONTRACTOR'S STATEMENT OF RELEASE

I hnt ituim for increased price or allotment of firnds resulting from this change must be

. assert"d,in accordance wlth the terms of the Changes clause of this confiact and this
' t' modification. Until.modification is made, as a result of such assertion, the Contractor is not

' bbti'gated to continue performance or incur costs beyond the point established in the contract

cUulii:entitled "I imitation of Funds." A not-to-exceed price of $184,000 is set for this

eforfi The contractor hereby releases the Government from any and all liability for fee
' J .'r t 

^. arsrng rrom esumated costi for this effort that exceed $184,000. Costs of this changed effort

g$[ 5e separately accounted for the duration of this effort.

End of Modification

PR:
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Contract No. NAS 5-98069

Modification 113

Page2 of 2

1. Revise Clause H.6, Limitation of funds as Follows:

From: $674,635,868 (Mod 108)

By: 15.000.000
To: $689,635,868 (Mqd 113)

2. Revise clause H.6, paragraph (c) (1) from August 2007 to January 2008

Accounting and Appropriation Data:

Purchase Requisition No' 42001 I 85 1 3

3. Replace pageH-7 with the attached pageH-7 '

End of Modification



SECTION H FOR NAS5-98069
SPECIAL CONTRACT REQUIREMENTS

MODIFICATION NO. 1T3

e. Subcontractor RePorting

FAR clause 52.21g-g and NASA FAR Supplement clause 18'52.219-75 require that the

contractor ensure that SF 294 andsF 295 reports are submitted by those subcontractors

that have been required to adopt a Subcontracting Plan under the terms of the clause'

These subcontractor reports must be submitted as required by paragraphs (c) and (d)

above. The reportr -uy be submitted through the Contractot or submitted directly.

Regardless, the Contractor is responsible foi ensuring proper and timely submittal of the

required reports.

(End of .clause)

H.6 LIMITATION OF FUNDS (FIXED-PRICE CONTRACT) (18-s2.232'77)

(MAR 1989) 
r

(a) The sum of $689,635,868.00 (Mod 113) is presently available for payment and

allotted to this contract. It is anticipated that from time to time additional funds will be

allocated to the contract in accordance with the following schedule, until the total price of

said item is allotted:

SCHEDULE FOR ALLOTMENT OF FIJNDS

Date

September 21,2004

Amounts

s38,000,000.00

(b) The Contractor agrees to perform or have performed work on the items

specified in paragraph (a) above up to the point at which, if this contract is terminated

pursuant to ihe Tirmination for Convenience of the Government clause of this contract,

the total amount payable by the Government (including amounts payable for subcontracts

and settlement costs) pursuant to paragraphs (f) and (g) of that clause would, in the

exercise of reasonabl" 3.rdg-rnt by thi Contractor, approximate the total amount at the

time allotted to the 
"ont.u"t. 

The Contractor is not obligated to continue performance of

the work beyond that point. The Government is not obligated in any event to pay or

reimburse the Contra.io, -or. than the amount from time to time allotted to the contract,

anything to the contrary in the Termination for Convenience of the Government clause

notwithstanding.

(cXl)It is contemplated that funds presently allotted to this contract will cover

the work to be performed until January, 2008.

H-7
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Contract No. NAS 5-98069

Modification 114

Page2 of 2

l. In accordance with Clause H.4-Additional Government Accommodations, paragraph

(g) of contract NAS 5-98069, the Contractor (BSS) is hereby notified of a revision to the

i-ngineering Handover Date (EHD) for the GOES O Spacecraft. This notification serves to

fulfill the Government's contractual obligation to amend the contract via modification and to

notify the contraetor (BSS) of a revised EHD 1 5 months in advance of the current

Engineering Handover Date.

As stated in Clause F.2 of contract NAS 5-98069, the Engineering Handover for the GOES

O is hereby changed from November 30, 2006 to February 28,2007 '

2. Replace page F-3 with the enclosed revised F-3 change page.

The fixed Price of this contract and the funds allotted for the performance thereof shall not

be deemed to be increased by the modification. This modification also represents a

complete and equitable settlement for the work associated with this change and releases the

Govlrnment from any and all liability under this contract for further equitable adjustment

attributed to such facts and circumstances giving rise by this modification, except as

provided for in Clause H.4(e)'

End of Modification



SECTION F FOR NAS 5-98069

DELIVERIES OR PERFORMANCE
MODIFICATION I14

F.2 ENGINEERING HANDOVER DATES AND STORAGE DATES

The following dates are defined as the engineering handover dates and the earliest dates

at which the spacecraft may be placed into ground storage:

Ensineerine Handover Date

December 31,2004
Februar,Y 28'2007
APril 30,2007

GOES N
GOES O
GOES P

Earliest Ground Storage Date

January 1,2002
January t;2003
JanuarY 1,2005

The contractor shall place each GOES spacecraft or replacement spacecruft i"lo storage'

if r"quir"a, at the contractor's facility immediately,foilbwing successful completion of

;;;;;;ftintegratioiand Test g&fl (including integration and test of the delivered GFE

instruments) and successful completion of the pie-storage review, but no earlier than the

I"r.r rp*ified for Earliest Storage Date (ESDI. No storage charges, as defined in Clause

n+, rftl"ff be paid prior to the ESb or for any storage resulting from delays in the

Contractor-Provided I aunch'

F.3

(End of clause)

SECTIONFCLAUSESINCORPORATEDBYREFERENCE

(s2.242-rs) sroP-woRK 0RDER (1u^9- 
l?8^?l

isz.znaq F.o.B. DESTINATIoN (Nov 1e91)

(End of By Reference Section)

F-3
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SECTION H FOR NAS5.98069
SPECIAL CONTRACT REQUIREMENTS

MODIFICATION NO. 116

e. Subcontractor RePorting

FAR clause 52.21g-g and NASA FAR Supplement clause 18-52.219'75 require that the

contractor ensure that sF 294 and SF 295 reports are submitted by those subcontractors

that have been required to adopt a Subcontracting Plan under the terms of the clause.

These subcontractor reports must be submitted as required by paragraphs (c) and (d)

above. The reports may be submitted through the Contractor or submitted directly.

Regardless, the Contractor is responsible for ensuring proper and timely submittal of the

required reports.

(End of clause)

H.6 LIMITATION OF FUNDS (FIXED-PRICE CONTRACT) (18-52.232-77)

(MAR 1e8e)

(a) The sum of $694,635,868.00 (Mod 116) is presently available for payment and

allotted to this contract. It is anticipated that from time to time additional funds will be

allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:

SCHEDULE FOR ALLOTMENT OF FLTNDS

Date

September 21,2004

(b) The Contractor agrees to perform or have performed work on the items

specified in purugruph (a) above up to the point at which, if this contract is terminated

pursuant to fhe Termination for Convenience of the Government clause of this contract,

ihe total amount payable by the Government (including amounts payable for subcontracts

and settlement costs) pursuant to paragraphs (f) and (g) of that clause would, in the

exercise of reasonable judgment by the Contractor, approximate the total amount at the

time allotted to the contract. The Contractor is not obligated to continue performance of
the work beyond that point. The Govemment is not obligated in any event to pay or

reimburse the Contra.to, *or. than the amount from time to time allotted to the contract,

anything to the contrary in the Termination for Convenience of the Government clause

notwithstanding.

(cXl)It is contemplated that funds presently allotted to this contract will cover

the work to be performed until March, 2008.

Amounts

$38,000,000.00

H-7



Contract No. NAS 5-98069
Modification I 16

Page2 of 2

1. Revise Clause H.6, Limitation of funds as Follows:

From: $689,635,868 (Mod I 13)

By: 5.000.000
To: $694,635,868 (Mod I l6)

2. Revise Clause H.6, paragraph (c) (l) from January 2008 to March 2008

Accounting and Appropriation Data: I

Purchase Requisition No. 42001 3 I 1 63

3. Replace pageH-7 with the attached pageH-7.

End of Modification
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NASA/Goddard SPace Flight Center
Bldg 6, Room W246

NASA Goddard Space Flight Center
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eB. DATED(S€EfrErtt'
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i 4. DESCRtpTf ON OF AMENOMENTmODIFICATION (Organized by IJCF g€clion headi,lE/s, induditry solicita,iot /@t W subincl mat/F;t wha€ taasible.)

The purpose of this modification is to revise the Engineering Handover Date identified in clause F. 2

for the GOES P SPacecraft.

Accordingly:
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Contract No. NAS 5-98069

Modification ll7
Page2 of2

l. In accordance with clause H.4-Additional Government Accommodations, paragraph

igl ol.oooact NAS 5-98069, the Contractor (BSS) is hereby notified of a revision to the

figin""ting Handover Date (ego) for the G9ES P Spacecraft. This notification serves to

fulfill the Government's contractual obligation to amend the contract via modification and to

notiry the contractor (BSS) of a revised EHD 18 months in advance of the cun-enl

Engineering Handover Date.

As stated in Clause F.2 of contract NAS 5-98069, the Engineering Handover for the GOES

P is hereby changed from April 30,20A7 to October 30,2007 '

2.ReplacepageF.3withtheenclosedrevisedF.3changepage.

The fixed price of this contract and the funds allotted for the performance thereof shall not

be deemed to be increased by the modification. This modification also represents a

"o*pf"t" 
and equitable settliment for the work associated with this change and releases the

Govemment from any and all liability under this contract for further equitable adjustment

ut tiUut"a to such facts and circumstances giving rise by this modification, except as

provided for in Clause H.4(g).

End of Modification



SECTION F FOR NAS 5-98069

DELIVERIES OR PERFORMANCE
MODIFICATION 117

F.2 ENGINEERING HANDOVER DATES AND STORAGE DATES

The following dates are defined as the engineering handover dates and the earliest dates

at which the spacecraft may be placed into ground storage:

Ensineering Handover Date

December 3l'2004
FebruarY 28;2007' " '

October 30,2007

Earliest Ground Storase Date

Janirary 1,2002
January 1,2003
January l,2005

The contractor shall place each GOES spacecraft or replacement spacecruft ilto storage,

if i"quit.A, at the contractor's facility irnrnediately following suqcessful completion of

;;;;;"ftintegration and Test (I&T) (including integration and test of the delivered GFE

iir**.n r) *d successful completion of the pie-storage review, but no earlier than the

I",* Gified for Earliest Storage Date (ESD). No storage charges, as defined in Clause

n+, rfr"ff be paid prior to the ESb or for any storage resulting from delays in the

Contractor-Provided launch.

GOES N
GOES O
GOES P

F.3

(End of clause)

SECTIONFCLAUSESINCORPORATEDBYREFERENCE

(s2.242-rs) sroP-woRK ORDER (1y9_ 
1?8^?l

isz.zqt-z+) F.o.B. DESTINATIoN (Nov 1991)

(End of By Reference Section)
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This supplemental agreement recognizes agreements reached

io,. LO"rign of the Extreme Ultraviolet instrument on GOES

and identified herein.

Accordingly.

harein, allt6tms and condrtions cl tho docu*nt ttle'et'ced in I

between the Government and the Contractor

O and P and other considerations agreed to

CCR: 4403 Rev. D
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NAS5-98069
Modification 118

Page2 of 20-

EUV Re-Design Agreement:

l.) The Government and Contractor do hereby enter into this Modification I l8 to

memorialize the agreement reached between the parties regarding the

performance of GOES O and P EUV redesign and other consideration agreed to

as identified herein, some of which pertains to GOES N'

2.) The parties agree to modify the EUV specifications consistent with CCR 4403D

and that *y Lrt*. modifiiation, ,rg-ding the EUV shall be in accordance with

the terms set forth in 3a herein. Rdditionally, the parties agree to the following:

a.) The Contractor shall:

i) Expend no more than an additional $2,191,280 (based on

50% of Contractor's subcontractor ATC fee of $129,500),

hereinafter referred to as the Contractor cap, toward

correction on the GOES O and P EUV (This $2'191,280,

based on 50% of Contractor's subcontractor ATC fee of
$129,500, is in addition to the monies expended by th9

contractor on the GOES N EUV prior to contract Mod 110).

The Contractor Cap shall include costs incurred by the

Contractor and one-half of Contractor's subcontractor's

(ATC) fees on work authorized pursuant to this contractual

modification and contract Modifications 110 and l2l for

spacecraft integration and test, updating system and mission

documentation, for a single design change to be implemented

on GOES O and P EUV instruments. The contractor shall

diligently track the costs incurred by it and its subcontractor

and provide monthly, or soonef if necessary, written

notiiication to the Government Contracting Officer of the

costs accumulated and estimate at completion (EAC)'

Waive all rights to seek reimbursement for up to $2,000,000,

which represents the initial monies expended by the

Contracttr for their efforts toward redesign of GOES O and P

EUV instrument.
Waive all rights to submit a request for equitable

adj ustmenVilui- for commercial impracticabi lity of
pofo**"e and/or impossibility of perfolTnance based on

in" fUV specification for GOES N, O, and P EUV

instruments.
Waive all rights to submit a request for equitable

adjustment/"tui* for any and all expenses associated with the

CbpS N launch site battery test effort specified in Task

Assignment 153 and Modification 107. Modification 107 is

considered definitized at no additional cost or change to the

contract price.
Waive ai rights to submit a request for equitable

adjustment/itaim for all expenses incurred in pursuing prior

ii)

iii)

iv)

v)



NAS5-98069
Modification 118

Page 3 of 20-
EUV design modifications, including the grazing incidence

minor EUV design oPtion.

vi) Agree that receipi, at the Government operations center, of' 
uulidspacecraftlelemetrytluoughthede-interleaved'data
link is a Spacecraft Launch commit criteria requirement.

vii) Waive payment for costs and fees incprred in performance of
Task Assignments 100, 106R3, 111R5, and 122R1'

vii)Waiveattrightstosubmitarequestfor_equitable.
adjustmenVclaim orlnvoice pursuant to Clause H.4(b) and (e) for the

prl-priced daily eosts as.sociated with additional instrument

accommodations and integration and tesi support provided for the

GOES N ANd GOES O SXI CEB, DEB, ANd PEB TCWOTK' HOWCVCT,

the 3.4 days associated with the GOES N nlla4-?gB rework and

the 7.4days associated with the GOES O CEB, DEB, and PEB

rework will be assessed 
"r 

puh of the allowable Clause H-4 grace

period. The preparation-efiort under Task Assignment 148, Task

Assignment iSO, anO Task Assignmerttl52 will be priced and paid

in accordance with the task assignment process'

viii) waive all rights to submit a r€quest for equitable

adjustment/claim foiall expenses associated^*it:9*$ th"

reiuirement for payload fairing GN2 purge for GOES N authorized

by Task Assignment l5l. contractor agrees to perform the same

work on GOES O and GoES P as was performed on GOES N in

accordance with changed performance specification l0.l 1.5

contained in this modification.

b.) The Government shall:

i.) Reimburse the contractor in an amount not to exceed s2,400,000,

hereinafter referred to as the Government Cap, for reasonable,

allowable and allocable costs incurred by contractor's

subcontractor (ATC), including one-half of contractor's

subcontractor'; (ATC) fees, for work performed to implement

modified specifications for GOES O & P EUV design per Contract

. lvlodificatilns I l0 and l2l and work authorized pursuant to this

contract modification'
ii.) Agree to increase the allowable delay for late delivery on GOES N

' 
by sixty (60) days from the previous total of one hundred forty

three days for a new total of two hundred three (203) days of

allowable delaY.

iii.) In addition to th" reimbursement of the amounts described in

Paragraph 2.b)i) above, reimburse the Contractor in an amount not

ro exceed Sf gi,ZSO for costs incurred over $2,000.000 (which

includes one half of Contractor's subcontractor's (ATC) fees) for

reasonable, allowable, and allocable costs incurred by the

Contractor, for work performed to implement modified



NAS5-98069
Modification 118

Page4 of 20._
specifications for GOES O & P EUV design as specified herein'

ii, c"vr*ent will not reimburse the contractor for the first

$2,000,000 of the total of Contractor costs (an t-9yf^Y$:h
includes one half of Contractor's subcontractor's (ATC's) fees)'

irf"Jify,n specification for the GOES O & P EUV to document

the performun.. urii"utd for both the GOES O & P EUV after the

EAC exceeds eitheioithe caps identified in this modification or

there-designefforthasu..n.o*pleted,forlessthantheallocated
cap amounts.

Procedural Rules:

a.TheContractorshallprovidetheGovemmentwithawrittenmonthly,or
earlier as needed, status of costs incurred and forecast of the EAC' This status

report shall be submitted to the NASA contracting offtcer by the first day of

each month, earlier as needed. In the event that the estimate at completion

exceeds either the authorized Government cap, set forth in section 2 above, or

the contractor,s cap, then the contractor shall cease work and notiff the

NASA contracting'orn.r' in writing. within l0 working days of the

notification, the Government shall provide direction to the contractor on how

to proceed *a rfruiin-J*y l*""rt effort (including-reasonable profit)

beyond a cap as 
"";.:;utyio 

Uring the instrument and associated spacecraft to

a flight ready condition that meets mutually aelefl.e standards of quality'

upon completion oi,rr" i.-a"sign effort asdefined above, the EUV instrument

shall be deemed ,utiriu",o,y for-all contract PurP9ry1' The EUV performance

specifications may be diffeient for each of the GOES spacecraft. The

Govemment', nn*"iuiobligation for this EUV effort ends with the

completion,aeri.,nery, *J.oi.rponding spacecraft level regression testing of

the redesigned EUV instrument'

b. spacecraft level activities associated with the reworked EUV instruments

shall not inhibit or delay the entrance into spacecraft storage nor shall it be

considered r.*ouinf-tii" ,pu...r"ft from storage. Storage fees shall be earned

during the time p"ri|A, these activities are taking place, if the spacecraft has

previously .n,.rrJ raorage. Additionally, contractor shall be entitled to

invoiceandbepaidstoragerevenuewhetherornottheEUVreworkis
completed o, inrtuil"d on"the GOES O and/or GOES P spacecraft. GOES O

shali be considered in Storage as of May 4'2005 ' - ,

c. CLIN changes and Milestone Payments : CLIN l l shall be increased by

the value of $1,900,000, to be paid under the follolving milestones: EUV Re-

Design PDR (S500,ooOj, EUVRe-Design CDR !q100:990)' 
EUV Re-Design

F;;i;;oi.l" Article Telescop. uttt*bly ($650,000), Delivery of Re-

Designed GOES O EUV to Contractor ($250'000)' CLIN 15 shall be

increased by $691.280. to be paid under the follorving milestones: Delivery of

GOES p EUV to 6ontru.tor ('$S00,000); Re-installation of GOES P EUV

($191,280). If the work on the EUV re-design effort authorized under this

modification is teiminated or deemed .o*pGt. before one or more of the

iv.)

J.
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above milestone payments events is completed, the preceding milestone

events which weie achieved and the payment amounts for the preceding

milestones will be increased to reflect the costs incuned by the Contractorn

and the Contractor will be paid those increased amounts upon request.

d. Further, upon delivery ortn" modified GoES P EW to the contractor by

Contractor'siubcontractor, the Contractor shall provide a cost report of the-

actual costs incuned by its subcontractor. This report shall show the costs the

subcontractor incurred-for each billing milestone. If the actual'costs incurred

by the subcontractor (plus one-half of the subcontractor's fees) are less than

$2,400,000 then the uulu. of the contract shall be reduced by the difference

and payment of the milestones will be,4lnendg{ l9-cgrdinglyr TYl:1 }p:1.,
.o-plition of spacecraft level regression test-s foi the modified GOES P EUV'

the Contractor shall provide u.oJt report of the actual costs incurred by the

Contractor, plus on.-hulf of Contractor's subcontractor (ATC) fees. If the

actual costslncuned by Contractor (plus one-half of Contractor's

subcontractor's fees) exceed $2,000,000, but are less than the Contractor's

cap, the contract, as well as CLIN 15 and Milestone P58, will be reduced by

th; difference between the Contractor's cap and the actual costs incurred. If
the actual costs incurred by Contractor (plus one-half of Contractor's

subcontractor's fees) are liss than or equal to $2,000,000, the contract and

CLIN l5 will be reduced by $191,280 and Milestone P58 will be eliminated.

e. Contractor's subcontractor's costs (plus one half the Contractor's

subcontractor's fees) incurred under UCA Contract Modifications 110 and

121 will be included in the Government component of the cap. The

Contractor's portion of Modifications I l0 and l2l (including one-half of
Contractor's subcontractor's fees) will be part of the Contractor's cap.

Modifrcations 110 and l2l are hereby coniidered definitized in accordance

with the terms contained herein.

f. Performance based payments OSlg and P39 will not be delayed by q:
GOES O & GOES p EUV upgrade effort. These milestones will be paid

when they would otherwise irave been paid assuming the GOES P EUV

instrument was to be accepted in its current unmodified condition.

4. As a result of the above changes, the contract is modified as follows:

a. Amend Clause H.3(b) - Pre-Determined Adjustment for Late Delivery, Page H-2

as follows:

From:

(b) If the engineering handover is otherwise delayed by the Contractor by more than

g0 Aays it+l dayi for GOES N ONLY) from the EHD in the contract schedule,

the contractor shall pay to the Government, for each calendar day of delay.

beginning rvith the eighty-tirst day (l44th day for GOES N ONLY) after the EHD

in the contract schedule until the actual engineering handover date of said

spacecraft, the sum of $50,000, up to a maximum of $12,000,000 tbr each

,puc..ruft. The form of payment, whether a contract credit or otherwise, will be

determined by the Contracting Otficer.
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To: '

(b) If the engineering handover is otherwise delayed by the Contractor by more than

Ab'days (203 days for GOES N ONLY) from the EHD in the contract schedule, the

contractor shall pay to the Government, for each calendar day of delay, beginning

with the eighty-first day (204n day for GOES N ONLY) after the EHD in the contract

schedule until the actual engineering handover date of said spacecraft, the sum of
$50,000, up to a maximum of $12,000,000 for each spacecraft. The form of payment,

whether a contract credit or otherwise, will be determined by the ContractinB Officert

b. SECTION B, Clause B.l DELIVERABLE REQUIREMENTS (18-52.210-

9OXOCT 1988) is modified as follows:

1. CLIN I 1 is increased from $171,030,315by $1,900,000 to a new total

of $172,930,315.
2. CLIN'15 is increased by from $136,447,938 by $691,280 to a new

price of $137,139,218.
3. ln recognition that GOES O entered storage on May 4,2005, CLIN 14

is increased from $0 by adding storage payment values for GOES O

for the months of May 2005 through June 2006, for an increase in
price of $3,962,000. The Description of CLIN 14 is changed to
;.spacecraft storage- GOES O." Descriptive data is added as follows:

Storaqe Month* Amount Invoice Date

Mav 2005 $283,000 June 2005

June 2005 $283,000 Julv 2005

Julv 2005 $283,000 Aueust 2005

Ausust 2005 s283.000 September 2005

September 2005 $283.000 October 2005

October 2005 $283,000 November 2005

November 2005 s283.000 December 2005

December 2005 $283,000 January 2006

Januarv 2006 $283.000 Februarv 2006

Februarv 2006 s283.000 March 2006

March 2006 $283.000 April2006
April2006 $283,000 Mav 2006

Mav 2006 $283,000 June 2006

June 2006 s283.000 Julv 2006

*A storage month shall be defined as a period commencing on the 4th day of
the month and considered complete on ihr 3'o of the following month starting

with May 4'h, 2005.
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c.

118

spcnoN B, Clause 8.2 FIRM FIXED PzuCE (18-52.216-78XDEC

198S) is modified by increasing the price from $729,292'575by

$6,553,280 to a new total of $735,845,855'

SECTION B, CIAUSC 8.5 EVENTS FOR PERFORMANCE BASED

PAYMENTS is changed by adding the following milestone events:
d.

Event
No.

Event Amount Date

053 EUV Re-Design PDR $500,000 8/19/05

c54 EUV Re-Design CDR $500.000 3lr7106

055 EUV RlDeiign Eabrication of 1" Article
Telescope assemblY

$650,000 1l/30/06

os6 Oelivery of Re-Designed GOES O

to Contractor

EUV $250,000 51u07

P57 Detvery of GOES P Eryqlgntractor $500,000 9/1i08

P58 Re-installation of GOES P EUV $191,280 l0/l/08

For the avoidance of doubt milestone events, dates and amounts may be

modified as necessary in accordance with Part 3.c above.

e. SECTION H, Clause H.3, paragraph (f) will be added as follows:

"(f If the re-design and re-manufacture of the EUV instrument being conducted under

this effort results in an impact to the EHD , the EHD will be adjusted o1a dgf-p-daV

basis. In addition, the $2,000,000 Contractor component of the cap in Part 2'a'i of

modification 118, shall be reduced by $7,000 per day of EHD adjustmentif tlit
adjustment occurs after the EHD notifi.uiion date in clause F.2 to offset the financial

impact of the delay in payment of the launch related performance based payments'"

5. The following changes are made to the Attachment A, the Statement of Work;

Attachment B, the Performance Specificationas follows:

Chanee S-415-22 (PSPEC) paraeraph 6'2'l :

FROM:
6.2.1 Launch and Orbit Raisine
il;;p'@everifiableatthegoveInmentoperationscenter
durin! the entire lauich countdown. All stored command loads shall be verifrable during

the countdorvn. Data availability in the LOR period shall be subject only to ground

;t"" line-of-sight-constraints and the coverage requirements of paragraph l0'l'4'
()toDl6, CCR{094)
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TO: ,

6.2.1 Launch and Orbit Raisine
Th''pu@llbeverifiableatthegovernmentoperationscenter
durini the entire tatrictr countdown. The receipt of valid spacecraft telemetry through the

deintJrleaved data link, at the government operations control center, shall be a Spacecraft

Launch Commit Criteria. All stored command loads shall be verifiable during the

countdown. Data availability in the LOR period shall be subject only to ground station

line-of-sight constraints and the coverage requirements of paragraph 10.1.4. (MOD16'

ccR4094)

Chanee to List of Tables as follows

FROM:
Table 9.1.2.1
Table9.l.2.2

&
Table 9.1.2.1A
Table 9.1.2.18
Table9.l.2.2A

fiavelength Ranges

Re[uired Sensitivities

Wavelength Ranges for GOES N
Wavelength Ranges for GOES O and P

Required Sensitivities

Table 9.1.2.3 ChannelE Extreme Ultraviolet Soectra

*'t*'f *:i,f *:t *tl.**!f !f '$!t

Change to List of Fieures as follows

FROM:
f,g*, g. f .2. f Solar X-ray Spectra for an Emission Measure of lOaa cm'3

TO:

ffir. g.l.Z.l Solar X-ray Spectra for an Emlssion Measure of 1Oaa cm'3

Fiiure 9. t.2.2 Channel A and B Extreme Ultraviolet Spectra

Figure 9.1.2.3 Channel E Extreme Ultraviolet Spectra

thange Section 9.I .2.1 as follows

FROivl:
yl Zl ll/avelengtlr Ranges ond Threshotd Sensitivities - Trvo X-rly channels are

required to obserie solar fluxes in the 0.05 to 0.3 nm and the 0.1 to 0'8 nm bands,

respectively. At least five EUV channels are required to obsen'e solar fluxes in the l0-

l2i nm rung.. Ihe preferred and the acceptable range of values for the lower and upper

XRS/EUV channel band edges are provided in Table 9' l '2' l '



NASs-98069
Modification ll8
Page 9 of 20-

TO:
g,|l.t Wavelength Ranges and Threshold Sensitivities

9.1.2.1.1 GOES N - T*JX-ruy channels are required to observe solar fluxes in the 0'05

to 0.3 nm and the 0J to 0.8 nm bands, respectivily. At least five EUV channels are

required to observe solar fluxes in the l0--125 nm range. rn: nryrene{qd.th:
.ri.p"Ufr range of values for the lower and upper XRS/EW channel band edges are

provided in table 9.1 .2. 1A.

FROM:

TO:

Table 9.1.2.1, Wavelength Ranges (MOD 32, CCR 6057A)

(cceptable Lower Band
Edge Range

' (nm)

Acceptable UPPer Band
Edge Range' (nm)

Channel lreferred Wavelength
Range (nm)
Lower Upper

0.3 to 0.5
XRS-A 0.05 0.4 0 to 0.1

0.75 to 1.2
XRS.B 0.1 0.8 0 to 0.2

EUV.A l0 25 5to12 15 to27

EUV.B 25 40 L7 to27 34 to 43

EW-C 40 65 37 to 52 62to70

20to ll0
EUV.D 65 100 l0 to 85

EUV-E ll9 t24 1 14 to 120 123 to 129

Table 9.1.2.1A
u/ r--.,+h panopc fnr Gf)F.S N (MOD 32. CCR 6057A

Channel lreferred Wavelength
Range (nm)
Lower Upper

\cceptable Lower Band
Edge Range

(nm)

\cceptable UpPer Band
Edge Range

(nm)
0.3 to 0.5

XRS-A 0.05 0.4 0 to 0.1

0.75 to 1.2
XRS-B 0.1 0.8 0 to 0.2

5to12 15 to 27
EUV-A l0 25

EUV-B 25 40 17 to 27 34 to 43

62 to 70
EUV.C 40 65 37 to sz

20toll0
EUV.D 65 100 l0 to 85

I l,l to 120 123 to 129
EUV-E ll9 t24
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FROM:

TO:

sotar X-ray Spectra #:ruiilrtotn *.urure of l0aa cm'3

Figure 9.1.2.1
Qnlor Y-ra' Qnanfra fnr an Fmiccinn lftoool't,o^f|A44^-J
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Add the following section 9. I .2.1 .2 after Fieure 9.1 '2.1 in section 9. I .2' l ' l

g./.2.I.2 GOrs o & P - Two X-ray channels are required Lo ob-serve solar fluxes in the 0'05 to

bffi ol tol.f nm bands. respectively. At least five EUV channels are required to

tO-1ZS nm.tanFe'*ith band tdeel d9lned b"

ffineis R. gnnd E ; Table 9.1.t:lB. EW speqtrat s?lectility shall be lbtained 
in pd bY a

dependcnce in wavebands conesPondinq to

EUV-A und EUV-B shalt be obtained by provtingd-.eJgfrom two channel-s.EUV-C and EUV-D

UY-B respectively'but inv.ertgd in the

eO andr 
ltrer ?cgEpt"blt 

tulg?of naluet fot the

eiees at'e provided in Tqble 9'l2*JB.'

Th. inrt*ment shall be capable of measuring fluxes above a threshold sensitivitv.&r each of the

iB. thilfiold sensitivjty,is defined as-ttre Tinimum in-band

,ol.r.flu* that *ill pr ard.deuiation of tlre daq (instrumental

noise) over a lO-second interval. For the tG )Grayicliajrnsls. the in-band.solar-spebtrum varies

n in Fieul" 9'l'2'l (frot M"*" und

G.o"nr.hild. tggt. estron. ertrophl,r. SuF.. vol. 45. pP.l l-52). A solar spectrurn at 2 x

fr?EGiiT!-assumed for the nvo x-ray channets for threshold sensitivity detgrmfnation. For

m is cGacterized in chanr,rel-s B and E by domin?nt lines at

H" 30.4 n. und L]rman alpha at 121.5 nm respectively.- fhe thl6shold sensitivtU and field anqle

;;tniry rt utl b" .aicuiiea using tt e totFctru.m defl-ned by Fisute- 9'1,2'2 an{Table

Fiffi2.j and Tabl,e 9.I.2.3 for c.hannel E (from Tom

Wood, und G* Ro t-tim" p"tiods,of a"toto=Ti" int"t"sti'

Comparative Aeronomy in the Solat'Svstildited by M. Mendillo. A. Nag]t. and M' Stefatlis'

ACU Monograph.200l).

The out-of-band rejection shall be such that < 107.0 of the Qbsgrved signal comes ftqm out-of-

bund fo, the assumed solar spectrum. AlteGfvelv. a mgthod of measuring out-gf.band radiation

,hull b, Oronided. O q instrutl"nt retpont" shall not clrange by

>J4Gto deposition of outgassed materials onto optical surfaces.

Table 9.I .2.1B

Wavileneth Ranees for GOES O and P (MOD 32' CCR 6057A)

Channel Preferred Wavelensth
Ranse (nm)

Lower Ljpper

Acceptable Lower
Band Edge Ranee

(nm)

Acceptable Upner
Band Edee Range

(nm)

XRS-A 0.05 0.4 0 to 0.1 0.3 to 0.5

XRS-B 0.1 0.8 0 to 0.2 0.75 to 1.2

EUV-A l0 25 5to12 15 to 27

EUV-B 25 40 l7 to27 34 to 43

EUV-C l0 25 =EUV-A =EUV-A

EUV.D 25 40 =EUV-B =EUV-B

EUV-E il9 t24 114 to 120 123 to 129
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Figure 9.1.2'2

ChannelA and B Extreme Ultraviolet Spectra
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Figure 9' 1.2.3

Channel E Extreme Ultraviolet Spectra
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FROM:

g.1.2.2 Tltreshold Flutes ond Dynantic Range- The instrument shallbe capable of measuring

flux's for each channel over the specified ayn"amic ranges given in Table 9' l '2'2' when the fluxes

are above the given thresholds.
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Tableg.l'2.2
ired Sensitivitiles

-Min. DYnamic Range
Channel Threshold Flux

105
XRS.A 5 x 10'' W/m-

io'
XRS-B 2 x l0'" W/m'

tot ,

EUV-A 1 x l0- W/m'nm

I 0'
EUV.B 2 x l0' Wm" nm

l0z
EUV-C I x l0-o W/m'nm

io'
EUV.D 2 x l0'" W/m'nm

t0t
EUV-E I x l0- W/m'nm

lnlmulrl sulcl rruA'
t values l/10 the expected m

TO:

g.1.2.2 Threshold Fluxes and Dynamic Range- The instrument shall be capable of measuring

fluxes for each channel over the ,p""i"rr"a dynamic ranges given in Table 9'l '2'2A' when

the fluxes are above the given thresholds'

Table9.l.2'24
ired Sensitivities

GOESO&P
Min. Dvnamic

RajE
GOESO&P

Threshold Flux
GOES N Min.

Dynamic
Range 

-

Channel GOES N
Threshold Flux

10' 105

XRS-A 5 x 10-'W/m' 5 x lu' w/m

l0t l0'
XRS-B Zx l0-u W/m' 2 x l0- w/m

l0' 103

EUV-A t i to'u Wm'nm-
l0' lo'

EUV-B J x l0' Wm'nm

l0' io'
EUV-C I x lOt W/m-nm

l0' io'
EUV-D 2 x tOt Wim'nm

10" 10"
EUV.E l x lo'W/m'nm

mum solar tlux.' 
i 
' ;; : : '! iiid'ttre expected minimum solar tlux'

frfr-. thr=.hold flux levels represent value

** th. EUV .l.,unneltiJoidflu,r is de-filrld as one tenth qf the specit'ted solar minimum

r'r' d.--. /r:.,,.-6 a | 1 )ond Tahleq.f.Z.ZEUV t.I isure 9.1 .2.2 V channe
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Table 9.1.2.28
ChannelA and B Extreme Ultraviolet Spectra

Wavelength,
nm

Irradiance, Wm'/nm
Solarmin

Irradiance, W/m'lnm
Solarmar

0.5 1.986468-06 r.31206E-0s

1.5 t.32431E-06 1.31206E-05

2.5 2.474348-05 0.000116591

3.5 l.6l8l rE-05 7.60198-05

4.5 3.01015E-05 9.90039E-05

5.5 6.909278-05 0.000r 5628E

6.5 5.937998-05 0.000140612

7.5 6.7884E-05 0.000143167

8.5 4.12483E-05 8.73639E-05

9.5 5.1 857 1 8-05 9.36021E-05

10.5 L88998E-05 3.178948-05

l 1.5 1.3786E-05 2.259538-05

t2.5 8.719778-06 1.40824E-05

13.5 8.371lE-06 1.36365E-05

14.5 2.26594E-0s 4.645178-05

15.5 2.060798-05 6.141l6E-05

r 6.5 4.19805E-0s 7.233258-05

t7.5 0.000176738 0.000328203

18.5 7.208t7E-05 0.000176672

19.5 6.1 733 1 E-os 0.0001921l3

20.5 2.5601lE-05 9.656748-05

21.5 l.78l3sE-0s 7.62061F-05

22.5 3.90141E-05 9.581868-05

23.s 2.084s28-05 4.706848-05

24.5 4.86399E-05 0.000121259

25.5 7.542328-05 0.000204246

26.5 1.80056E-0s 7.391298-05

27.5 3.81617E-05 0.000124751

28.5 2.71274E-05 0.0001683s3

29.5 1.66459E-05 4.1 032 1 E-05

30.s 0.00048639 0.0007641 l9
3l.s 6.9873E-05 0.0001681l4

32.5 3.84762E-05 0.000284222

33.5 3.80452E-05 0.000275105

34.5 4.065058-05 9.80896E-05

35.5 3. r 4644E-05 8.7 | 879E-05

36.5 4.24667E-05 0.000118312

37.5 1.274518-05 1.49246E-05

38.5 5.46406E-06 6.39841E-06

39.5 4.80221E-06 6.86235E-06
.10.5 8.053758-06 I . l 5088E-05
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Table 9.1.2.3

Channel E Extreme Ultraviolet Spectra

irt"di.oce, W/m'lnm
Solarmax

Wavelength'
nm--loos

101.5

irradiance, W/m'/nm
Solarmin

7.55053E-06 1.08803E-05

8.72673E-06 r.257528-05

l02.5 7.16483E-0s 0.00a122733

103.5 7.45067F-05 0.000126214

104.5 r ?o42jF.-05 1.7353E-05
r.469238-05

105.5 1.019598-05
r.39523E-0s

106.5

107.5

108.5,
109.5

9.736468-06
1.03518E-05 t.479278-0s

1.727958-05 2,48997E-05

1.1623 lE-05 1.67488E-05

I10.5 1.23988E-05 1.786668-05

I 1.5 1.27864E-05 1.497298-05

l12.5
t r35
I14.5

l.2l l83E-05 l.8l29E-05

1.08757E-05 t.273548-05

7.36118E-06 8.61995E-06

I 15.5

t 165
t.209768-05 1.41663E-05

I ?66SgF.-05 1.6007sE-Os
7.59948E-05

I
I

7.5
8.5

9.5

5.022798-05
r.53921E-05 t.802428-A5

I 4.649488-05 6.44883E-05

20.5 0.000123556 0.000213752
0.010064875t21.5

r22.5

0.006140863
5.1l6l5E-05 6.8096E-05

t23.5
t24.5
125.5

3.567598-05 4.891l6E-05

2.71882E-05 3.72206E-05

, 6?qosF.-05 3.48092E-05
5.415278-05

26.5 3.61018E-05
2.669F-0sr27.5

128.5

2.07059E-05
|.722128-45 2.15781E-05

129.5 I q,204F.05 2.64288-05
0.0002051 14

130.5
r3l.5
tn.5

0.000159374
2.71768-05 3.74218-05

? 01r44E-05 2.53523E-0s
0.000266214

3 3.5 0.00016977e
2.26692E-05

34.5 1.80775E-05

3 5.5 4.rc2A4E-05 >.llloJL'v)
3.36174E-05r36.5

8n
138.5

2.6617t8-05
2.8605E-05 3.51416E-05

2.864?3E-as 3.47132F-05

39.5 7. I 356E-05 0.000114312
9.080498-05

140.5 6.341l2E-05
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#-,.o orat Resotutiol'!.\e"'po'.11-'191i":-:l*"T;il*1"fi:',*:::'Xlreast 
3

seconds and the flux values shall be nr*r"in i'" gt;'iJfl real+ime' The time delay between

flux measurements iotf," t*o X-ray channtit tft"if U" less than.6'l second' The instrument

response to an instan,;;;";, change *.L * ii"lti. '"p 
function) shall be such that the

telemerered output "i..rr, 
.n""nei shall ; itt'h;'i0%"'ii" nnuf value within the specified

temporal resolution. The analyticor "r,**r''itp"*t 
n'"ction shall be specified'by tlre spacecraft

confiactor to suffrcient ac.ur"cy to allow-flr';ilil1; qtouna conection of the data' Each EUV

if,unn.f shall be sampled at least every 30 seconds'

u
*i{'{3lti,,;+:':::o,,ur,yo_r_Tion orthe X-ray nuxes sha' be at least 3 seconds and

the flux values shatl be transmitted ,o grouii ii r""iiiti. The time delay between fltx

measurement, in trt"-io i-i"V channJls ;;[" less than 0'l.second' The instrument response

to an instantaneous change in X-ray.fl"l^ilil tlt"lU"itttall be such that the telemetered

output of each "h"";;i$;ll 
be wiihin l0i";;il final value within the specified temporal

resotution. The analytical channel .",pon," fun"tion shall be specified by the spacecraft

contractor,o ,um"i"tn,;;;;;;ril;;.';;;;ili; s'"""d cinection of tht dut'' Each EUv

channel shall be sampled at least every 30 seconds'

FROM:
g.|,2.6AngularResponse-Theinstrumentresponse,includingthecombinedeffectof
spacecraft pointing "ni''"n'o' 

i'eld-of-view it6"l' tfuili":9-".:t"" by more thtn SVo' with a

soal of zyo,for point ;;;;;r;i.onstant flui within 20 arc-minutes of the solar disk center'

Iq
?)12.i?f;!K{ -i;:'ii,,,un'"n, response, incruding the. combined errect or spacecraft

pointing and sensor ti"ra-oi-ui"* (Fov), J"ri n", deiiate by more than 57o' with a goal of 7oh'

forpointsourceso,.on,'.n.fluxwithin20arc-minutesoftheso|ardiskcenter.

9.I .2.1 .2.
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Chanee 5-415-22 PSPEC) Parasraph 10.11.5 :

FROM:
Purge Requirements10.1 1.5

Refer to the GFE instrument ICDs and CDRL SDA-3'2'17-01

requirements and ldunch vehicle requirements.

for instrument Purge

TO:
10.1 1.5 Purge Requirements
Refer to the GFE instrument ICDs and CDRL SDA:3.2.17-01 for iqstrument purgg

requirements and launch vehicle requirements.

Chanee 5-415-23 (SOW) paraeranh 3.4.6:

FROM:

3.4.6 Launch Site Tests

ffrr rpu..*oft "*t*"tot 
shall prepare a launch site integration plan as defined in CDRL

I&T-3.4.6-01.

TO:

3.4.6 Launch Site Tests

11. rpu*n.*tt*G shall prepare a launch site integration plan as defined in CDRL

l&T-i.4.6-01. For GOES N only, ihe spac.craft contractor shall perform a battery

functional test at the launch base. The-battery test shall be performed with the batteries

integrated on the spacecraft. The batteries shall be charged and discharged trrice. The

battlries shall, within one charge cycle and subject to thermal limitations, reach a

minimum State of Charge (SO-1 of ZSrt". After the first charge, the batteries shall be

discharged and the prociss'shall be repeated once. The spacecraft contractor shall

develof a test plan and procedure with recommended success criteria'

3.{.ll SXI Related Tasks.

The spacecraft contractor shall provide the resources required to remove, reinstall' and

test the SXI power, data. and camera electronics boxes (PEB' DEB' and CEB) on the

GOES O spacecraft and the DEB and PEB on the GOES N. In addition' the spacecraft

contractor ihall provide the resource required to modify the GOES N blankets so'as to

ensure adequate venting. This shall be done to accommodate the circuit board w'edgelock

retorquing effort. This effort shall only be executed once'



NAS5-98069
Modification 118

Page 19 of 20-

6. Release Language:

General Release

All references to requests for equitable adjustment jn tt-t:ltases 
and waivers contained

herein shall mean .il;il;r',h. a;ilDispdtes-Act of 1978 and the Disputes

clause of the c""tt;;i;-iAR 52'233-r.(ocr lggsxAlternate I)'

The contracto, t"rrlv wirtraraws *a ri*".r *uiu"r11lequest for equitable

adiustment/claims ;;J#il Jilii"1; ntgn";Jrl.ccR 44b3 Extreme ultraviolet

performance Specification Change, tUoiin"utions 110 and 121' the GOES N launch site

batrery test effort .p..in.a in Task n"rig"*."i,is1 l111ett 
May 30, 2005 and

Modification 107 tirough May 39:?0OS] for all costs *a-f"t associated with adding the

requirement ro. puytoua-iairing cN2;;g;;";adEs \ 9'and 
P, includingwork

auihorized by Task Assignment 1S-f 1 1or 
Lfause H'4 cost lssociated 

with integration and

test support prouioJfor-G GOES N;;eOiS O SxI Cig, DEB, and PEB rework

associated with rask Assignment, railiil"rgh Mt-".h.t, ioos;, 150 (through March 3l'

2005), and 152 (through Ap{ r' zooil'; f"i6iuu" F-'1 :ou 
associated with integration

and test support "r;;;i;t*i r, r*r iJisn|.|;it:Jry""un date Mav 3-0' 2005); for

exDenses incurred in pursuing prior EIjVEttg" "tgdilt:Tions, 
including the grazmg

incidence EUV design option t*""ysft i* ffi ZI,ZOOS); for EUV specification

commercial impractlcabitity of perf;;;;itico'gs N, 6 a P EUV instruments; for

amounts ttre contricilr *""fa Ul.otiif"alo *a"t Clause C'2 SPECIAL TASK

ASSTGNMENTS;ffi REponrstor-,iri *r1s1ry*,s 100 (through Mav T' 2004)'

106R3 (throughJuiy t, 2004), rrrnf iir,ro,rghiebruarvi, 
joos)'-*o l22gl (through

D;;;;b"' 3r;2003)'

The contractor reserves all rights under the contract including those for eqrritable

adiustment,rru,-uv*isefro-mfactsorcircumstanct'notsp-ecificallyaddressedinthe
subiect matter 

"f 
;ir;;;iil;ilrr;"1;u* fu not limitei to its right to assert delav

#;il;i;ns for late delivery on GoES N'
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1. In accordance with clause H.4-Additional Govemment Accommodations, paragraph

igl of .ontract NAS 5-98069, the Contractor (BSS) is hereby notified of a revision to the

ilgln."ting Handover Date (EHOI for the GOES O and P Spacecra{. This notification

,.ri.r to nr'inU the Government's contractual obligation to amend the contract via

*oain"ution and to notiff the contractor (BSS) of a revised EHD 1S months in advance of

the current Engineering Handover Date'

As stated in Clause F.2 of contract NAS 5-g806g,the Engineering Handover for GOES O is

ir*.UV changed from Febru ary 28,2007 to April 30, 2007 andthe Engineering Handover for

cogs P is hereby changed from october 30, 2007 to January 31,2008'

2. Replace page F-3 with the enclosed revised F-3 change page'

The fixed price of this contract and the funds allotted for the performance thereof shall not

be deemed to be increased by the modification. This modification also represents a

.ornpf.tr and equitable settlement for the work associated with this change and releases the

Govemment from any and all liability under this contract for further equitable adjustment

attributed to such facis and circumstances giving rise by this modification, except as

provided for in Clause H.4(g).

End of Modification



GOES N
GOES O
GOES P

SECTION F FOR NAS 5-98069

DELIVERIES OR PERFORMANCE
MODIFICATION I19

F.2 ENGINEERING HANDOVER DATES AND STORAGE DATES

The following dates are defined as the engineering handover dates and the earliest dates

at which the ipacecraft may be placed into ground storage:

' Eneineerins Handover Date

December 31,2004
APril30,20;07
JanuarY 31,2008

(End of By Reference Section)

The contractor shall place each GOES spacecraft or replacement spacecraft into storage,

if required, at the contractor's facility immediately,following successfu-l completion of

,pu.r"rutintegration and Test G&f) (including integration and test of the delivered GFE

instruments; ana successful completion of the pre-storage review, but no earlier than the

Jut., ,p""ided for Earliest Storage Date (ESD). No storage charges, as defined in Clause

ru.+, shall be paid prior to the ESb or for any storage resulting from delays in the

Contractor-provided launch.

(End of clause)

SECTIONFCLAUSESINCORPORATEDBYREFERENCE

(s2.242-rs) sroP-woRK ORDER (AUg 1e8?)
isz.z+t-tqi p.o.e. DESTINATIoN (Nov leel)

Earliest Ground Storaee Date

January 1,2002
January 1,2003
January 1,2005

o
@ F.3

F-3
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HorseTrade23Additions'Deletions'andAmendments

l.Makethefollowingchangesto:AttachmentB-Performancespecification(s-41s-22)

L. , change the following paragraphs:

FROM:

ll,'J;3;l*oun"o,g:,::]:,oduringovernightperiodsor
wrren contamination generating activities o."ui *itfin the cleanroom facility'

TO:

10.11.2.1 IBSoacecraft External Requirements

o
@

.'.Spacecraftandlorinstrumentsurfacesshallbebaggedgl.o]"j"dduringperiodsofinactivity
nr."t", than 5 days (one day is.24.ho*O' ;;;";bx;"tiu" a"rt"d as a period in which no

ilanned mechanical "rlrt'""ri"ities, 
oti'er ti'uln io'itin" maintenance and surveillance' are

oerformed. rrtne yore iss"r-[v ""r11i"i";;;-stl 
is not integrated with the spacecraft nor

instaued on the ,"',,;*;;;;i'i, rr,u' b. b?#;;;;;;*"d g.uiing periods of inactivitv sreater

than 24 hours. Th" r;;;;;;ft and/or i"r,*r;'5"itit;""t ttt"'be 6'agged or covered when

contamination generating activitiesre'uft in'g-'';;;i4l OasslOO[environment' Exceptions to

the 5 day and the 24 ;;;; *1", fo' the spaceclaft and yoke ryt-t-Tbty 
(containing the sXI)

respectively, shalt ;ilrovee by the gout-ttnl llcnorzTB' Mod120)

Waivers to Performance Specifi cation (S-4 15'22)

2.IncorporatethefollowingwaiverstoAttachmentB-GoEsN-PPerformance
SPecification (S-415-22)

DescriPtion of the Waivers:

a.WaiverW4425A:AsdocumentedinCCR62TSA;waiverofrequirementforchanne|out-
of_band ,puri,ou, emissions r", coi's o io, uotr, primary-& redundant configurations of the

b."-,t"n'ru;:;X*"l1T"H5:ff lgl6277.A;y:11.,orrequirementrorchannerout-

of-band ,puriou, emissions ro, coib-o ioruott' p'itu'y'al"aunount configurations of the

c g,il*ru;f Tl;5JJ[Hil"TSil 627 e A;waiver or requirement ror channe' out-

of_band spurious emissions fo, coi's-or* both primaf a i"aunaunt configurations of the

EMWIN "*iJt-i"-U""0 
spurious emissiorts-'^^^ ^ :

d. waiver w442gA: As documen,"Jin ccn 6283A;waiver of requirement for channelout-

of-band ,puriou, emissions f", d;'s-o ioruottr p'ituf'a-tedundant configurations of the

SAR service in-band spurious emissions'
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3. Make the following changes to Attachment A, Statement of work (s-415-23)

g.

h.

t.

Waiver W442gA: As documented in CCR 5285A; waiver for out-of-band spurious

emissions for GOES O for both primary and redundant configurations of the WEFAX

service in-band spurious emissions'

Waiver W690lC: As documented in CCR 6371C;waiver for out gassing requirements for

Delta IV.
waiver w6908: As documented in ccR 6375; waiver to the PSPEC t€mperature cycling

requirement of HEPAD SN02'

waiver w69l5A: As documented in ccR 63794; waivbr to the PSPEC requirement of 350

hours of failure-free performance testing op"iutio* for EPEAD West (SN02)' 
.

waiver w6926A: Ai documented in cbR 6385A; waiver of-requirement for channel out-

of-band spurious "*irrlon, 
for GOES O fot 6o* irimary and reiundant configurations of

the MDL service in-band spurious emissions'

WaiVei W6924A: eJ do"om"nted in CCn ilgOg; waivef ts the P'SPEC modulalion limiter

for GOES O (SN05),

Waiver W6925A: As documented in ccR 63874; waiverof requirement for channel out-

of-band spurious 
"lnirrion, 

for GOES O zu Uottr primary & redundant configurations of the

SD service in-band spurious emissions' I

waiver w6909C: As documented in ccR 6380; waiver for-relief on the NPR specification

from 20 dB to l8 dB;;it fbt the case *tt.tt1tt"'SAR is in the fixed gain mode for GOES N't.

o
f&

FROM
3.6.3 .2 SPacecraft Checkout

The spacecraft contractor shall provide all personnel, services, and materials required to

complete the orbit ruirirrg within l8 days and perform spacecraft bus checkout within 6 days

thereafter.

TO:
3 .6.3 .2 Spacecraft Checkout

The spacecraft contractor shall provide all personnel, services' and materials required to

complete the orbit raising and spa9lc-raft bus checkout no earlier than}2 days for GOES N

and no earlier than l8 da-ys for GOES O and GOES P'

FROM:
3.6.3.3 Engineering Handover

The spacecraft contractor shall provide all personnel, services, and materials required to

perform an engineering nunOou.r to NASA after spacecraff bus checkout' u1 lalrnsh + 24

days, at rvhich time NASA assurnes responsibility for the health and safety of the

spacecraft. The spacecraft contractor shall perform an engineering review to denote the



o
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completion of handover in accordancewith CDRL OPS-3'6'3-01' The spacecraft contractor

shali present an LOR data review *itftii i*ttks of this handover (L+2 months) in

ut.oti*.. with CDRL OPS-3'6'3-02'

TO:
3.6.3.3 Engineering Handove

The spacecraft contractor shall provldg all per-sonnel' services' and materials required to

perform an engmeering handover to N,q'S'iuntt space-craft bus checkout' no earlier than

Launch + ZZ forci;;$ N *A no ,*fi* ti* ig al't for GOES O and GOES P, at which

time NASA rlssumes responsibili y r*-,rt. rttattrr ana safety o.f the. sP-ace111!' The

spacecraft contractoi shalt perform.l.tuii"*l"q t:i"*io denote the completion of

handover in o..ordarr;;;tih cDRL opill.o.l-o]. rne spacecraft:""oi:111shall present

an LOR data review witfrin 5 weeks "i,ftit 
t'-aoutt (L+i months) in accordance with

CDRL OPS-3'6'3-02.

Wuio.r, to Statement of Work (5-415-23)

4.Incorporatethefol|owingwaiverstoAttachmentA-GoEsN.PStatementofWork
(s-4rs-23)

a.waiverrN4429A:AsdocumentedinccR62S3A;waiverofrequirementforchannelout-
of-band spurious emissions ft, io;! O ior both primary & redundant configurations of the

SAR service in-band spurious emissions'

Changes to Imager ICD (DS80667-II00-010)'

5. Make The Following Changes To Attachment C - GOES N-P Imager ICD

(DS80667-1100-010)'

Reference CCR's: 6392C & 6399A

DescriPtion of the Changes:

performance Specification for GOES-NO/pQ Imager and Sounder

Instruments
Charged Radiation Exposure of Geostationary Orbits for the GOES

N, O, P, Q Satellite Program

Launch Site Purge Plan for GOES

s-415-05

GSFC X-900-97-004

GSFC S-4I5.29

TO:
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Instruments

ASTM E 595.93 Standard Method for Total Mass Loss and Collected Volatile

Condensabte tntateriatsJoi O"tgutsing in a Vacuum Environment

o
'

FROM: Table 3.1.5-l Imager Part Numbers

TO: Table 3.1.5-l Imager Part Numbers

Waivers to Imager ICD (DS80667-H00-010)

6.IncorporatethefollowingwaiverstoAttachmentCofThelmagerlCl)

DescriPtion of Waivers:

a.Waiverw6gll:AsdocumentedinCCR63T6;waivertore|ievethescanmirror
temPerature requirements'

g

8187190G28187190G1glvltgZtgOCt
8147r95G7gt+ztqsce
8147341G6itqnqtce

8187190G38187190G28l87l90GlEMl87l90G1 8147195G8gtqttgscl8147195G6 $qnqrc'Etqttqtoost+z:+tce
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b. waiver w6912: As documented in ccR 63?8; waiver to the Imager and sounder ICD for

the predicted exceedance of ImageiHectronicsand the *:iltf Electronics pyroshock

requirementsduringprb.separationeventsontheDeltalVLV.

Waivers to Sounder ICD (DS80667-II00-012)

T.Incorporatethefol|owingwaiverstoAttachmentD-GoEsN.PSounderICI)
(DS80667-H00-011).

Reference CCR',s: 637 6, 637 817065A' 7 093 Al& 7102A'

DescriPtion of Waivers:

^. waiver w6912: As documented in ccR 6378; waiver to the Imager and Sounder ICD for

the predicted exceedance of Imagei Electronics and the Sounder Electronics pyroshock

requirements duripg pre-separation events on the Delta tV LV'

b. waiver w6glgA:' As document.aii cci 7065A;waiver of Sounder electronics box mass

proPerties requirement S/N 09'

c. Waiver wogiqe: As documented in CCR 7093A;waiver of Sounder electronics box mass

proPerties requirednent W l-0:- 
.

d. waiver: As documented in ccR 7102A;waiver of sounder electronics box mass properties

requirement SN I l'
e. waiver wogi i: As documented in ccR 6376; waiver to relieve the scan mirror

temPerature requirements'

Changes to Sounder ICD (DSS0667-H00-012)

S.IncorporatethefollowingchangestoAttachmentD-GoEsN-PSounderICD
(DSS0667-rr00-012).

Reference CCR's: 6392C & 64018

DescriPtion of Changes:

s-415-05

GSFC X-900-97-004

GSFC S-4I5-29

TO:

Performance Specification for GOES-NO/PQ Imager and Sounder

Instruments
cr,*g.a Radiation Exposure of Geostationary orbits for the GOES

N, O, P, Q Satellite Program

Launch Site Purge Plan for GOES

6
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Ins+ruments

W

Standard Method for Total Mass Loss and collected volatile

condensable Materials for outgassin$ in avacuum Environment
ASTM E 595.93

TO:

o
@

FROM: Table 3.1.5-l Sounder Part Numbers

EMl88040Gl
8148043G6

8148546G5

TO: Table 3.1.5-1 Sounder Part Numbers

sN08 sN09 sN10
Module SNOl

8188040G2 8188040G3
Sounder Sensor EMl88040Gl 8188040G1

Sounder Electronics s148043G6 8148043G6 8148043G8

8148546G5 8148546G5
Sounder Power SuPPIY- 8148546G5
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FROM:

3.2.1 Mass ProPerties '

For GOES N Imager, the typical weight, moment of inertia, and center of gravity for each of

the three modules (with tolerances) shail be as shown in Table 3.2.1-t. See Appendix 5'8'/'

Tabte 5.8.1-1 1o, mass propeniei of GOES O/PQ Imagers' The actual values for these

parameters shall be ,upiti"A by the instrument contractor in the final data packages upon

completion of the rnu* properties measurements for each specific instrument' Final data

putkug"t will be delivered with each sounder'

3'2'IJ weight 
^-:-^r .,,oi-hrc ona nsor module, electronics module,

For GOES N, the nominal weights and tolerances of the se

and power supply module u,, iho*n in Table 3.2.I-l,exCluSive of interconnect cables' See

App)ndix S.B:1, Table 5.8.1-1 for mass properties of GOES O/PO Imagers'

3.2.1.2 Momcftt otlnertia . -r
The moments of inertia are calculated for two mission configurations:_stowed and deployed'

In the stowed configrrration, the cooler cover on the sensor module is closed' In the

deployed configuratiin,' the cooler cover on the sensor module is open' For GOES N

Imager, the calculated moments of inertia for the sensor assembly, electronics module' and

power supply module, based upon the nominal weights and center of gravity locations' shall

be as shown in Table 3.2.1-1. See Appendix 5.8J, Tabte 5'8'1-1 for mass properties of

GOES O/PQ Imagers.

3.2.1.i Center of GravitY
For GOES N Imager, ihe nominal center of gravity locations for the sensor module'

electronics -oOuf"i*nd power supply module tttflt L"- as shown in Table 3'2'l-l' See

Appendix 5.8.1, Tabte s.s.l-l for mass properties of G)ES O/PQ Imagers' The sensor

module center of gravity locations *. ,ho*n for the two mission configurations (stowed

and deployeO) OeslcriU"i in paragraph 3.2.1.2. All dimensions are with respect to the 0-0

mounting feet shown in the interface control drawings (8L75756,8175757, and 8175758)'

TO:

3.2.1 Mass ProPerties
The typical weight, moment of inertia, and center of gravity for each oj th9 three modules

(with toreran""g shall be as shown inTable 3.2.r-r. The actual varues fortheseparameters

shall be supplied by the instrument contractor in the final data packages upon completion of

the mass properties measurements for each specific instrument' Final data packages will be

delivered with each sounder.

3.2.1J Weight
The nominal weights and tolerances of the sensor module, electronics module' and power

supply module are shown in Table 3.2.1-1, exclusive of interconnect cables'

3.2.1.2 Moment of Inertia
The moments of inertia are calculated for trvo mission configurations: stowed and deployed'

In the stowed configuration, the cooler cover on the sensor module is closed' In the
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deployed configuration, the cooler cover on the sensor module is open' The calculated

moments of inertia for the sensor assembly, electronics module' and power supply module'

based upon the no,,,i*l weights uno ..nto'of gravity locations, shalibe as shown in Table

3.2.1-r.

+?::"#:f'"{"::':?oavity locations for rhe sensor module, erectronics module, and

powersupplymodulesh,allbeu,,n*ninTable3.2,|-|.Thesensormodulecenterof
gravity locations are shown for the t*o ti"ion configurations (stowed- and deployed)

described in paragraph3.2.l.2. All d;;;sions are with-respect to the 0-0 mounting feet

shown in the interface control drawings (8175?56, 8175757, 
,and 

8175758)'

iVlove from Para 3.4.3.10 to page 2'1 prior to para 2'1

2. APPlicable Documents 
I

The following documents shall apply to the extent referenced herein' Unless otherwise

specified the oocumeil revision il;fit;;^iitt" 'i*" 
of N9PQ contract start (13 February

1997\ shall aPPIY

FROM:

*j;;r"#y#:;"yi!#r"i':!:f';_T,,* o, instrument modure connectors . see Appendix

5.8.2, Table 5.8.2-1 for a tist of instrument module connectors for GOES O/PQ Imagers'

The locations of the interfac" .onn""to" *ftAf be as shown on the instrument module

Interface control Drawings. For GOES N Irnugrr, the connector pin assignments shall be as

given in Appendi x 5.4o1 thi, aocument. 
- 

FZr the GOES O/PQ Imagers' the spacecrafi

contractor shall use the keying ond ,on rctor designations o'1ho'n in Appendk 5'8'2'

Table 5.8.2-2.

The spacecraft contractor shall provide a metallic outer shield on the instrument intra-

module harness o*iJ' of the f-uauv c1g" ro' 
-"]::5:-tg"etic 

interfcr'ence (EMI) and

electrostatic discharge (ESD) suppression. t-he spacecraft rar-aoay cage shall be the metallic

outer shield for the instrument intru-ro-Jut" t u-"*, inside the Faraday cage' The spacecraft

contractor shall provide the instrument's external harness with connector shells made from

non-magnetic material with an electricall;;;;ilttive finish' The spacecraft contractor shall

terminate the external, intra-moaute trarness shields to the tonn"ttot bodies' cadmium

plating shall not be used. Connectorco*utt' shall be gold plated' Silver plating shall not be

used under the gold plating. For GOES N Imager, ihe spacecraft contractor shall

accommodate the keying and harness connector designations shown in Table 3'4'l-l' For

ilte GOES O/pQ Intagers, th' 
'porrr-r"o\t 

,;,ri*noi slnll accomrnodate the keying and

rwntess connectors cresigrruriorrs as sltowit in Appendix 5.8.2' Table 5'8'2-L

9
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3.4,1.3 Instrument Module Harness Interconnects

For GOES N Imager, the gpacecraft design shall include the instrument module harness

interconnects for tirr rcnroi module, electronics module, and power supply module as

shown in Figure 3.4.1-3. For the GOES O/PQ Imagers, the instrument module hantess

interconnecti shalt be as sltown in Appendix 5.8.2, Figure 5.8.2'1. The length of the hamess

cable shall not exceed the maximum cable lengths shown in Table 3.4.1-2. The engaging

torque applied to ihe interconnect harness screw locks shhll be 48 f8 in-oz. For GOES N

Imager, 
-signals 

interfacing the sensor module, electronics module, and power supply

moJule only lnon-.pu.r.tJt interfaces) are included in Figure 3.4.1-3 and in_Appendix 5.4,

Instrument Wire Liit/pin Assignments. For the GOES O/PO Imagers, signals interface the

sensor, electronics, and powir supply modules are included in Appendix 5'8.2, Figure

s.s.2-i ancl in A/pendix i.la cons o/pe listrument wirc List/Pin Assignmants: This ICD

does not provide detailed paragraphs, diagrams, or schematics for these interfaces. The

Interface Control Drawingstontain information on all connector rnarkings and locations for

each module. For GOES N Imager, Appendix 5.4 of this document contains signal names

and pin assignments for all connectors. For the GOES O/PQ Imagers, Appendix 5.1A of this

dociment contains sigiat narnes and pin assignments for all connectors'

3.4.1.4 Test Connectors
For GOES N Imager, the test points shown in Figure 3.4.14 shall be provided by the

instnrment contractor to facilitate testing and ensure conformance with the system

specification. For the GOES O/PQ Imagers, test points are ihown in Appendfu 5.8.2, figure
5.8.2-2. ...

TO:

3.4.1.2 Instrurnent Module Connectors
Table 3.4.1-l is a list of instrument module connectorri. The locations of the interface

coRnectors.shall be as shown on the instrument module Interface Control Drawings. The

connector pin assignments shall be as given in Appendix 5.4 of this document.

The spacecraft contractor shall provide a metallic outer shield on the instrument intra-

module harness outside of the Faraday cage for electromagnetic interference (EMI) and

electrostatic discharge (ESD) suppression. The spacecraft Faraday cage shall be the metallic

outer shield for the instrument intra-module harness inside the Faraday cage. The spacecraft

contractor shall provide the instrument's external hamess with connector shells made from

non-magnetic material with an electrically conductive finish. The spacecraft contractor shall

terminate the external, intra-module harness shields to the connector bodies. cadmium

plating shall not be used. Connector contacts shall be gold plated. Silver.plating shall not be

used under the gold plating. The spacecraft contractor shall accommodate the keying and

harness connector designations shown in Table 3.4'l-l'

3.4.1.3 Instrumertt ilIodule Hantess Interconnects

The spacecraft design shall include the instrument module harness interconnects for the

sensor module, elecironics module, and power supply module as shown in Figure 3'4'l-3'

The length of the harness cable shall not ixceed the maximum cable lengths shown in Table

3.4.1-2.The engaging torque applied to the interconnect hamess screw locks shall be 48 J8

l0
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in-oz. Signals interfacing the sensor module, electronics module, and power supply module

only (non-spacecraft in-terfaces) are included in Figure 3'4'l-3 and in Appendix 5'4'

Instrument Wire List/pin Assignments. This ICD does not provide detailed paragraphs,

diagrams, or schematics for these interfaces. The Interface Control Drawings contain

information on all connector markings and locations for each rnodrile. Appendix 5.4 of this

document contains signal names and pin assignments for all connectors

3.4.L4 Test Connectors
The test points shown in Figure 3.4.L-4 shall bp provided by the instrument contractor to

facilitateiesting and ensure conformance with the system specification'

Changes to SXI ICD (DS80667-H0G011)

9. Make the following changes to Attachment E -'GOES N-P Solar x-Ray Ifiager
(DSS0657-rr00-0r l).

Reference CCR's 6381A, 6392C & 6402L

Description of the Changes:

o
@

MIL-P-27401

TO:

tA4L+2;149+

Document

s-415-17

s-4t5-22

GSFC X-900-004

FROM Para2.2.2- Add the following referenced documents

Propellant, Pressurizing Agent, Nitrogen, Rev C

Title

Performance Requirements Document for the GOES-

NO/PQ Solar X-Ray Imager (SXD, Revision B

performance specifi cation for Geostationary operational

Environmental Satellite

Charged Panicle Radiation Exposure of Geostationary

Orbiti (Stassinipoulos, Barth and Nakamura 1997)

ll



Modification 120

ASTM-Es95-90

ErA-422

Total Mass Loss and Collected Volatile Condensable

Materials from Outgassing in Vacuum Environment

Electrical Characteristics of Balanced Voltage Digital

Interface Circuits

TO: Para 2.2.2 - Add the following referenced documents

Document

s-415-17

s-415-18

s-415-22

s-415-25

GSFC X-900-004

ASTM.E595-90

EIA-422

LMATC 2A08999

LMATC 2AO9OOOA

Title ' 
.

Performance Requirements Do-curnenl for the GOES:

NO/PQ Solar X-Ray Imager (SXD, Revision B

GOES Solar X-Ray Imager (SXD Interface Control

Document (ICD)

Performance Specification for Geostationary Operational

Environmental S atellite

GOES N-Q Spacecraft Interface Control Document (ICD)

Charged Particle Radiation Exposure of Geostationary

Orbits (Stassinipoulos, Barth and Nakamwa 1997)

Total Mass Loss and Collected Volatile Condensable

Materials from Outgassing in Vacuum Environment

Electrical Characteristics of Balanced Voltage Digital
Interface Circuits

CEB Mask Light Shield MLI Blanket Installation

Thermal Blanket, CEB Light Shield

FROM:

sx13.3.2.4-3
The Spacecraft contractor provided SXI external cables and harnesses shall comply with

LMATC 2A06603.

sxl3 .4. I .3 - I

The SXI shall be capable of surviving the following environments during tests

Unless noted otherwise, the environments specified are at the mounting interface.

t2

or launch.
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sxI3.4.5.4.2-1
ejl.""f digital data outputs shall have the

measured at the SXI interface connector'

TO:

tril';:J.?* .onoactor provided sXI external cables and harnesses shall complv with

LMATC 2A06603. ;;;i cables *ai*"ses will also comply with GSFS x-900-004'

iH';11 i;i, be capabre of suryiving, the follo'ls envir,onments during tests or launch'

Unless noted othenrrise, the environmentstspecifigd Te 
at the mounting-interface; and were

created referencing the spacerro\tniinin vehicre Interface Requirements Document

(HS601AB-026s).

sfr3.4.5.4.2-l -',, ,.:^- .

Bilevel digital data outputs shall have the following characteristics in Table 3'22 as

measured at the SXI interface connector. rt "r" 
characteristics were defined using document

Electrical Characteristics of Balon"ra'iiiii' Digital Intetface Circuits (EIA'422)'

Change Table 3-20 as follows:

FROM:

following characteristics in Table 3'22 as

Table 3-20. Main Power Bus Tra{rsients

Transient Duration (msec)

<3

Transient Voltage (V)
Transient Event

39.5 min
Turn-on of unit

43.5 maxITurn-off of unit

TO:

20. Main Power Bus Transients

l3

Table 3- /lAln HOllfef Dus rranror"t'n" ,

Transient l)uratton I

(milliseconds)

<:0.010

> 0.010 <= 3

<:J

Transient Voltage (V)
Transient Event

65.6 max
furn-on of unit (aPPlies only to

transients commencing at and

completing within 0'01 0 miliseconds

of unit tum-on)
f ,olqv ttclnsett'l

39.5 min
Tum-on of unit

Turn-off of unit
43.5 max
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Change para 3.4.5.1.1-l '

FROM:
Under all transient conditions, no greater than 180 msec, the instantaneous S/C bus voltage

shall remain within the limits of 39.5 to 46.0 V.

TO:
For transient conditions occurring between 3 and 180 rnsec after unit turn-on or turn-ofl the

instantaneous s/c bus voltage shall remain within the limits of 39.5 to 46.0 V. For transient

conditions oicurring Within 3 msec of unit tum-on or turn-off, bus voltages shall be as-

specified in Table 3-20.

Waivers to SXI ICD (DS80667-H00-011)

10. Incorporate the following waivers to Attachment E - GOAS N-P Solar X-Ray Imager ICD

(DS80667-H00-011).

Description of \ilaivers:

^. Waiver W6928: As documented in CCR 8056; waiver of SXI FM-2 perforrnaRce during

generic Mil-Std EMUEMC verification tests.

I l. Make the following changes to clause J-1 List of Attachments of the contract a3

follows:

a. Revise Attachment o to incorporate Revision B dated 613012005.

b. Revise Attachment c to incorporate Revision H dated 31712006.

c. Revise Attachment D to incorporate Revision H dated 31712006-

d. Revise Attachment E to incorporate Revision F dated 317/2006.

12. Replace Section J, List of Attachments with the attached (Attachment l) Section J' This

revised Section J incorporates the changes documented in Item xx above'

13. The following CCR's are added to this contract by reference: CCR's 4399,6275A' 6277 A'

6279A,62$A,6285A,637|C,6375,6376,6377F.,6378,6379A' 6380, 6381, 63854, 63868,

6387A, 63g2C, 6399A,540 t B, 6402A. 6403,7965A,7093A,7 | 02A, 8056.

I4
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The fixed price of this contract and the funds allotted for the performance thereof, shall not be
deemed to be increased by this modification. In consideration ofthe modifications, including,
but not limited to, all waivers, deviations, and Govemment provided accommodations, agreed to
herein as complete and equitable adjustments for all work required by this modification and
Configuration Change Requests (CCR's) referenced herein, and as being technically equivalent
under Clause H.l5 of the contract. The contractor hereby releases the Government from any and
all liability under this contract for further equitable"adjustments attributed to such facts and
circumstances giving rise to this modification and the CCR's referenced herein.

End of Modification 120

NAS5-98069

Attachment I

l5



NAS s-98069

LIST OF ATTACHMENTS
MODIFICATION I2O

J.ILISToFATTACHMENTS(GsFc52.210-101)(ocT1988)

Thefollowingattachmentsconstitutepartofthiscontract:

Attachment DocumentNo'

A lts-zs

DescriPtion

Statement of Work

Date

August 2611997

05-l 1-1998
08-06-1998
08-27-1998
l0-13-199E
ll-23-1998'
02-24-1999
02-12-1999
06-25-1999
l0-12-1999
l0-r2-1999
03-15-2000
04-10-2000
05-16-2000
07-28-2000
I 1-30-2000
03-15-2001
0l-15-2002
l2-10-2001
02-21-2002
04-25-2002
l0-24-2002
07-12-2003
08-27-2003
06-l 8-2003
09-27-2004
09-27-20A4
Open

August 26' 1997

04-l l-1998
06-23-1998
08-06-1998
08-27-1998
I 0-08-l 998
I l-23-1998
02-24-t999
03-12-1999
06-25-1999
l0-12-1999
03-l 5-2000
05-l 6-2000
05-25-2000
07-28-2000
I l-I4-2000
I l-30-2000

Revised - Mod 03

Revised - Mod 07

Revised - Mod 09

Revised-Mod l2
Revised - Mod 13

Revised-Mod 16

Revised-Mod 19

Revised -Mod24
Revised - Mod 28

Revised; Mod 29
Revised - Mod 32

Revised - Mod 34

Revised - Mod 36
Revised - Mod 40
Revised - Mod 43

Revised - Mod 49
Revised - Mod 53

Revised - Mod 59

Revised - Mod 62

Revised - Mod 67

Revised - Mod 73

Revised - Mod 85

Revised - Mod 88

Revised - Mod 95

Revised - Mod 96 (Horse Trade2?)
Revised - Mod 97 (Horse Trade?3)
Revised - Mod 102 (Horse Trade 24'25'26)

B 4lS-22 Performance Specification

Revised - Mod 05

Revised - Mod 06

Revised - Mod 07

Revised - Ivlod 09

Revised-Mod ll
Revised - Mod 13

Revised - Mod l6
Revised - Mod l9
Revised - Mod 24

Revised - Mod 28

Revised - Mod 32

Revised - Mod 36

Revised - Mod 37

Revised - Ivlod 40

Revised - Mod 4l
Revised - Mod 43

J-1



Appendix A

Appendix B

Appendix C

(Horse TradeZ?)
(Horse Trade 23)

03-15-2001
05-24-200r
l2-10-2001
02-21-2002
06-10-2002
06-16-2002
07-12-2003
08-27-2003
06-18-2003
09-27-2A04
09-27-2004
Open

o2-2+199E

02-24-1999
06-25-1999
03-15-2000
05-16-2000
07-28-2000
I l-14-2000
a4-25-200r
05-24-200r
0l-15-2002
02-2r-2002
06-r6-2002
08-27-?,003
09-27-2004
09-27-2004

07-28-2000
I l-30-2000

05-16-2000

Revision H

r 0-07-l 998
03-12-t999
07-29-t999
l 0- l2-l 999
tr-29-1999
03-l 5-2000
05-16-2000
05-25-2000
I I -14-2000

NAS s-98069

LIST OF ATTACHMENTS
MODIFICATION 120

Revised - Mod 49
Revised - Mod 5l
Revised - Mod 59

Revised - Mod 62

Revised - Mod 64
Revised - Mod 69
Revised - Mod 85

Revised - Mod 88

Revised - Mod 95

Revised - Mod 96 (Horse Tnde22)
Revised - Mod 9? (Horse Trade 23)

nevised - Mod 102 (Horse Trade 24'25'26)

s-41s-22(A)

Revised - Mod 16

Revised - Mod 24
Revised - Mod 32

Revised - Mod 36
Revised - Mod 40
Revised - Mod 4l
Revised - Mod 48
Revised - Mod 5l
Revised - Mod 53

Revised - Mod 62
Revised - Mod 69
Revised - Mod 88

Revised * Mod 96
Revised - Mod 97

Deviation & Wavier Requests

S-4f5-22(B) Component EMI/XMC Test

Revised - Mod 40
Revised - Mod 43

S-415-22(C) Exemptions to Reference Docs'

c DS80067-H00-0f 0 GOES-N-Q Imager lnterface
Control Document

Revised - Mod I I (Revision C)

Revised - Mod 19

Revised - Mod 26
Revised * Mod 29

Revised - Mod 3l
Revised - Mod 32 (Revision D)

Revised - Mod 36

Revised - Mod 37
Revised - Mod 4l

J-2
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NAS 5-98069
LIST OF ATTACHMENTS

. MODIFICATION I2O
Revised - Mod 43
Revised - Mod 48
Revised - Mod 5l
Revised - Mod 53 (Revision F)
Revised - Mod 62
Revised - Mod 69
Revised - Mod 88 (Revision G)
Rdvised - Mod96 (Horse fraaiZZy
Revised - Mod 97 (Horse Trade 23)
Revised - Mod 102 (Horse Trade 24,25,26)

D DS80067-H00-012 N-Q Sounder fnstrument Interface
Control l)ocument

Revised-Mod ll (Revision C)
Revised-Mod 19
Revised,- Mod26
Revised:.Mod 29
Revised - Mod 3l
Revised - Mod 32 (Revision D)
Revised - Mod 36
Revised - Mod 37
Revised - Mod 4l
Revised - Mod 43
Revised - Mod 48
Revised - Mod 5l
Revised - Mod 53 (Revision F)
Revised - Mod 62
Revised - Mod 69
Revised - Mod 88 (Revision G)
Revised - Mod 96 (Horse Trade22'S
Revised - Mod 97 (Horse Trade23\
Revised - Mod 102 (Horse Trade 24,25,26)

DS80067-H00-0Il Interface Control Document for
The Solar X-Ray lmager (SXD

Revised - Mod 19
Revised - Mod 25
Revised - Mod 28
Revised - Mod 29
Revised - Mod 3l
Revised - Mod 32
Revised - Mod 33
Revised - Mod 34
Revised - Mod 36
Revised - Mod 37
Revised - ivlod.l0
Revised - Mod 4l (Revision A)
Revised - Mod 43
Revised - Mod 48

r l-30-2000
04-25-2001
05-24-2001
0l-t5-2002
02-2t-2002
06-t6-2002
08-27-2003
09-27-20A4
09-27-2A04
Open

Revision II

l0-07-1998
03-12-t999
07-29-t999
t0-12-t999
lt-29-t999
03-l 5-2000
05-16-2000
05-25-2000
r t-t4-2000
l l-30-2000
04-25-2001
05-24-2001
0t-t5-2002
02-2r-2002
06-16-2002
08-27-2003
09-27-2004
09-27-2004
Open

Revision F

03-12-1999
06-25-1999
l0-12-1999
t0-12-1999
n-29-t999
03-r 5-2000
03-l 5-2000
04- I 0-2000
05-l 6-2000
05-25-20A0
07-28-2000
I t-|4-2000
I l -30-2000
04-25-2001

E

J-3
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LIST OF ATTACHMENTS
MODIFICATION I2O

Revised - Mod 5l (Revision B)
Revised - Mod 53 (Revision C)

Revised - Mod 62
Revised - Mod 69
Revised - Mod 88 (Revision E)
Revised - Mod 96 (Horse Trade22)
Revised - Mod 97 (Horse TradeZ3)

Revised - Mod 07

Revised -Mod 09
Revised - Mod 12

Revised - Mod 2l
Revised - Mod 24
Revised - Mod 43

Revised - Mod 49
Revised - Mod 62
Revised - Mod 85

Revised - Mod 102 (Horse Trade 24.25'26)

05-24-2001
0l-15-2002
02-21-2002
06-16-2002
08-27-2003
09-27-2004
09-27-2004

F

--- G'

RESERVEI)

- ' 415-ZG -'- eontract Document '| ' ' - A'ugu-s-t ?6'-ly:y
Requirements List

H Government Furnished ProPertY

Revised - Mod 07
Revised - Mod 12

Revised - Mod 19

Revised - Mod 24
Revised - Mod 33
Revised - Mod 36
Revised - Mod 40
Revised - Mod 59

Revised - Mod 95

Revised - Mod 102 (Horse Trade 24'25'26)

4lS-27 Program Review Requirements

Revised - Mod 03

Revised - Mod 12

Revised - Mod 2l
Revised - Mod 49
Revised - Mod 85

08-16-199E
08-27-199E
l0-13-199t
05-06-1999
06-25-1999
l 1-30-2000
03-15-2001
02-2r-2002
07-12-2003
Open

June 2004

08-16-1998
10-13-1998
03-r2-1999
06-25-1999
03-15-2000
05-16-2000
07-28-2040
l2-10-2001
06-l 8-2003

Open

August 26' 1997

05-l l-1998
| 0-13-1998
05-06-1999
03-l 5-2001
07-12-2003

J-4



Revised - Mod 49
Revised - Mod 59

Revised - Mod 67
Revised - Mod 86
Revised - Mod 98

NAS s-98069
LIST OF ATTACHMENTS

MODIFICATION 120

Small, Small Disadvantaged and

Women-Owned Small Business
Subcontracting Plan

(Revision l,Plan # SC97-04-D)

iRevision2Plan#SC97-04-E)'
(Revision 3 Plan #SC97-04-F)
iRevision 5 Plan #SC97-04-H)
(Revision 6 Ptan #SC97-04-l)

January l2rl99E

03-15-2001
12-10-2001
04-25-2002
07-29-2043
07-19-2004

K Performance Based PaYments
Completion Criteria

(Revision A )

January 12,1998

05-l 1-1998
l0-13-1998
05-06-1999
07-29-1999
r0-12-1999
03-13-2000
05-l 8-2000
I t-20-2000
03-15-2001
07-09-2001
08-15-2001
I l-13-2001
l2-10-2001
t2-07-2001
04-08-2002
04-25-2002
08-06-2002
10-24-2002
0r-29-2003
02-14-2003
I l-20-2003
07-12-2003
06-l 8-2003

Revised - Mod 03

Revised - Mod 12

Revised - Mod 2l
Revised - Mod 26
Revised - Mod 28
Revised - Mod 35
Revised - Mod 38
Revised - Mod 47
Revised * Mod 49
Revised - Mod 55
Revised - Mod 57

Revised - Mod 58
Revised - Mod 59
Revised - Mod 60
Revised - Mod 65

Revised - Mod 67
Revised - Mod 7l
Revised - Mod 73
Revised -Mod77
Revised - Mod 78

Revised - Mod 84

Revised - Mod 85
Revised - Mod 95

Performance Based Payments Revision A-Cffit"tionCriteria(dontractor 09-10-1998

Provided Milestones)

Revised - N{od
Revised - Mod

l3
l8

I 1-23- 1998
02-08-1999
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LIST OF ATTACHMENTS
MODIFICATION I2O

L DS80067-H0&013

Revised - Mod 34

ii;"i'"J - Mod 48 I

Revised - Mod 5l (Revision B)

Revised - Mod 53

Revised - Mod 62

Revised - Mod 69

Revised - Mod 88 (Revision C)

Interface Control Document for
ile Solar X-RaY Imager Ground

Support EquiPment and llughes
cOis sateuite (N'OP'Q)

Integration and Test

I

GOES P ComPonents
(formerly GObS N/O SPares)

September 09'1999

04-10-2000
04-25-2001
05-24-2001
0l-15-2002
02-2r-2002
06-16-2002
08-27-2003

October 2001

12-10-2001
02-14-2003

December 10,2001

12-10-2001

6-30-2005

M

N

o

Revised - Mod 59

Revised - Mod 78

Performance Based PaYments

for Clause II.24

Revised - Mod 59

DS80067-H00-014

Revised - Mod 120 (Revision B)

Interface Control Document For
Imager &Sounder Test EquiPment

and ihe N-Q SPace- Craft Ground

Support fquipment / Facilities And

Spii""oftiauncn Facilities (GSE-ICD)

J-6
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Contract No. NAS5-98069
Modification l2l
Page 2 of3

l. The contract price is increased based on the completion of the following Task

Assignments: Hours Dollars

TA 64 - Test Procedure Updates for Engineering Anatysis 90 $15'158

TA 138 - GOES N Heat Pipe Testing 271 50'008

TA 139 - GOES N SAD 360 Rotation Test '16 2'789

TA 140 - GOES O WFC #2 Test 265 50'927

TA 141 -EMWIN Compatibility Testing 25 .!9\1
TAt47 - SSGS euiiag launch'Config;ation Review 471 87,080

TA 148 - GOES O SXI Removal and Ship 127 23'122

TA 149 -NTACTS Move & MRS&S rack change 30 27 
'483

TA 150 - GOES N, O SXI Eboxes access r.-on"l assessment 493 91,512

TA 16l -SSGS SuPPortforSXIEGS ffi

2. Revise Clause B.l Deliverable Requirements, Contract Line Item Number 0012 -
Special Task Assignments with reports as follows:

From: $6,755,494 (Modification 104)

BY: $ 369.856
To: 57,125,350 (Modification l2l)

3. Increase The Price of clause 8.2, Firm Fixed Price as Follows:

From: $728,922'719
BY: 369.856

' To: $729,292,575

4. Clause C.2, Special Task Assignments and Reports, Revise item I - Level of Effort

Required to Accomplish Work to include the following:

a. The price of CLIN l2 (To be added to clause B'2) is hereby adjusted:

From: $6,755,494 By: $369,856 To: $7'125'350

The remaining direct labor hours as follows:

From: 225,584 By: -1,820 To 223.764



Contract No. NAS5-98069
Modification t2l
Page 3 of3

5. Replace the contract areas listed above with the enclosed revised pages:

END OF MODIFICATION I2I

The contractor hereby releases the Government from any and all liability under this contract

for further adjustments attributed to such facts or circumstances giving rise by these task

assignments listed in this modification.

o
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12.

13.

SECTION B FORNAS 5.98069
, SUPPLIES AND SERVICES

MODIFICATION I21

I

One set of GOES P Components
as listed in Attachment M
(formerly N/O Spares)

Additional Ground Support
Special Test Equipment (Mod 73)

Special Task Assignments with Reports

Additional Integration &
Testing Support

Spacecraft Storage

On-Orbit Acceptance of

RESERVED

Additional Integration &

Spacecraft Storage

$49,500,000

NSP

$' 7,125,350
See Clause B 9

$534,000
See Clause H.4

See Clause H.4

$136,447,938
GOES P Spacecraft

See Clause H.4
Testing Support

See Clause H.4

14.

OPTION I
15.

L6

t7

l8

Total value of each CLIN, for purposes of final payment shall be reduced by Performance

Based Payments made to the contractor for that CLIN.

(End of clause)

8.2 FIRM FIXED PRrCE (r8-s2.2r6-78) (DEC 1988)

The total firm fixed price for this contract is $729,292,575.

(End of clause)

8.3 RESERVED

8.2
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SECTION C FOR NAS 5.98069

DESCRIPTION / SPECS/ WORK STATEMENTS
MODIFICATION I2I

The price of cLIN 12 (included in clause B.2) is hereby adjusted:

FROM: 56.755.494 BY: $369.856 TO: $7,125,350

The remaining direct labor hours are as follows:

FROM: 225,584 BY: -1.820 " TO: 223-764

2. Task Assignments and RePorts

Task assignments will be issued unilaterally uy tF Contracting officerto the contractor

designating the tasks to be performed, the schidule of performance, and any materials'

travel, etc., known tci be reiuired. Such assignments will be issued on GSFC Form l8-45
..Task Assignmenf'or othei appropriate form. Talk assignments will be nuinbered

consecutively. Task assignments may be modified by iszuance of a subsequent form which

cites the existing tast asJignment number followed by an alpha designation indicating the

applicable revision sequence.

For each task assignment, the Contractor shall submit a one time Contractor Task Report'

This report is the Contractor's resources plan fol acgom.llishing the w91! described in each

task assignment and shall be submitted within 10 calendar days, or adifferent time frame if
a.c"ptaUL by the Contracting Officer, after issuance of each task assignment' The

Contractor shall commence iork on the task assignment upon-receiving written

authorization from the Contracting Officer which-will occur after an agreement of all costs is

reached as described in the CTR.

The task report shall be the contractor's overall estimate for the completion of the task

assignment and shall include the following:

a. Date of task assignment;

b. Direct labor hours (including overtime), by month, price per hours;

c. Detailed travel and material estimates;

d. Price associated with subcontractors reflecting the above information;

e. A technical summary of the Contractor's understanding of the task; and

f. Any information found to be pertinent, such as interdivisional purchases,

consultants, etc.

c.2
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Nn Amt $0

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS,
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.
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Mr. Scott Ineersoll
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Glenn Stewart

16C. OATE SIGNED
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Prescribed by GSA
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158. CONTRACTORJOFFEROR

authoized ta sign)
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Contract No. NAS 5-98069
ModificationI22
Page2 of2

The not-to-exceed price agreed to in Modification 110 is increased from
8437,077 by $99,355 to $536,432.

CONTRACTOR'S STATEMENT OF RELEASE

Any claim for increased price or allotment of funds resulting from this change must be

asserted in accordance with the terms of the Changes clause of this contract and this
modification. Until modification is made, as a result of such assertion, the Contractor is not
obligated to continue performance or incur costs beyond the point established in the contract

clause entitled "Limitation of Funds." A not-to-exceed price of $536,432 is set for the effort
directed by Modification I10. The contractor hereby releases the Government from any and

all liability for fee arising from estimated costs for this effort that exceed $536,432. Costs of
this changed effort shall be separately accounted for the duration ofthis effort.

End of Modification
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Contract No. NAS 5-98069

Modification 123

Page2 of2

l. ln accordance with Clause H.4-Additional Government Accommodations, paragraph

ig) of .onttact NAS 5-98069, the Contractor (BSS) is hereby notified of a revision to the

ilgin,,ting Handover Date (EHD) for the GOES O and P Spacecr4ft. This notification

,rri* to nrtfitt the Government's contractual obligation to amend the contract via

modification and to notiff the gontractor (BSS) of a revised EHD l8 mont-hs in advance of

the current Engineering Handover Date.

As stated in Clause F.2 of contract NAS 5-98069, the Engineering Handover for GOES O is

ftar.Uy changed from April 30,2007 to July 30,2007and the Engineering Handover for

GOES p is hireby changed from January 31,2008 to April2008.

2. Replace page F-3 with the enclosed revised F-3 change page'

The fixed price of this contract and the funds allotted for the performance thereof shall not

be deemed to be increased by the modification. This modification also represents a

complete and equitable settliment for the work associated with this change and releases the

Government from any and all liability under this contract for further equitable adjustment

attributed to such facls and circumstances giving rise by this modification, except as

provided for in Clause H.4(g).

End of Modification



SECTION F FOR NAS 5.98069

DELIVERIES OR PERFORMANCE

MODIFICATION I23

F.2ENGINEERINGHAND0VERDATESANDSTORAGEDATES

The following dates are defined as the engineering handover dates and the earliest dates

at which the spacecrun tnuy be placed into ground storage:

GOES N
GOES O
GOES P

Earliest Ground Storase Date '

January 1,2002
JanuarY 1,2003 

:

January 1,2005

Eneineering Handover Date

December 31,2004
July 30,2007
April30,2008

The contractor shall place each GOES spacecraft or r-eplacement spac,ecraft into storage'

if required, at the .orrlfiurror's facility imm.ed]glY pll-owing successful completion of

spacecraft Integati;n *i i"t, (I&fl (including iniegration and test of the delivered GFE

instruments) and successful completion of the pre-storage review' but no earlier than the

dates specified for partl"st Storage Date (ESD'. No tt*ogt charges' as defined in Clause

H.4, shall be paid pti"i," the ESb or for any ttotug" resulting from delays in the

Contractor-Provided launch'

F.3

(End of clause)

SECTIONFCLAUSESINCORPORATEDBYREFERENCE

(s2.242-rs) sroP-woRK ORDER (Aqg- l?s^?l

ii.zqt-z+i p.o.e. DESTINATIoN (Nov leel)

(End of BY Reference Section)

F-3
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The purpose of the modification is to provide an additional $6,900,000 in funding.

Accordingly,
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Contract No. NAS 5-98069
Modificationl24
Page2of 2

l. Revise Clause H.6, Limitation of funds as Follows:

From: $694,635,868 (Mod 116)

By: 6.900.000
To: $701,535,868 (Mod 124)

2. Revise Clause H.6, paragraph (c) (l) from March 2008 to June 30,2008

Accounting and Appropriation Data:

Purchase Requisition No. 4200 I 46040

3. Replace page H-7 with the attached page H-7.

End of Modification



SECTION H F'OR NAS5-9E069

SPECIAL CONTRACT REQUIREIVTONTS
MODIFICATION NO. 124

e. Subcontractor RePorting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the

Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors

that have been required to adopt a Subcontracting Plan under the terms of the clause.

These subcontractor reports must be submitted as required by paragraphs (c) and (d) '

above. The reports may be submitted tluough the Confactor or submitted Sirectly.

Regardless, the Contractor is responsible for ensuripg proper and timely submittal of the

required rePorts.

(End of clause)

H.6 LTMITATION OF FUNDS (FIXED-PRICE CONTRACT) (lS-s2 .232'77)
(MAR 1989) ,,

(a) The sum of $701,535,868.00 (Mod 124) is presently available for payment and

allottedio this contract. It is anticipated that from time to time additional funds will be

allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:

SCHEDULE FOR ALLOTMENT OF FUNDS
Date

September 21,2004

(b) The Contractor agrees to perform or have performed work on the items

specified in p*ugtuph (a) above up to the point at which, if this contract is terminated

pursuant to the Termination for Convenience of the Government clause of this contract,

itre tota amount payable by the Government (including amounts payable for subcontracts

and settlement costs) pursuant to paragraphs (0 and (g) of that clause would, in the

exercise of reasonable judgment by the Contractor, approximate the total amount at the

time allotted to the contract. The Contractor is not obligated to continue performance of
the work beyond that point. The Government is not obligated in any event to pay or

reimburse the Contractor more than the amount from time to time allotted to the contract,

anything to the contrary in the Termination for Convenience of the Government clause

notwithstanding'

(cXl)It is contemplated that funds presently allotted to this contract will cover

the work to be performed until June 30, 2008.

Amounts

$38,000,000.00

H-7
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Contract No. NAS 5-98069

Modification 125

Page2 of 2

1. Revise Clause H.6, Limitation of funds as Follows:

From: $701,535,868 (Mod 124)

By: 5.000.000
To: $706'535,868 (Mod 125)

2. Replace pageH-7 with the attached pageH-7 '

End of Modification



SECTION H FOR NAS5.98069
SPECIAL CONTRACT REQUIREMENTS

MODIFICATION NO. 125

e. Subcontractor RePorting

FAR clause 52.219-9 and NASA FAR Supplement clause 18'52.219'75 require that the

Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors

that have been required to adopt a Subcontracting Plan under the terms of the clause.

These subcontractor reports must be submitted as required by paragraphs (c) and (d)

above. The reports may be submitted through the Contractor or submitted directly.

Regardless, the Contractor is responsible for ensuring proper and timely submittal of the

required reports.

(End of clause)

H.6 LIMITATION OF FUNDS (FIXED-PRICE CONTRACT) (18-52.232'77)

(MAR 1989) ,

(a) The sum of $706,535,868.00 (Mod 125) is presently available for payment and

allotted to this contract. It is anticipated that from time to time additional funds will be

allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:

SCHEDULE FOR ALLOTMENT OF FUNDS

Date

September 21,2004

Amounts

$38,000,000.00

(b) The Contractor agrees to perform or have performed work on the items

specified in p*ugruph (a) above up tb the point at which, if this contract is terminated

pursuant to the Termination for Convenience of the Govemment clause of this contract,

ih" totul amount payable by the Government (including amounts payable for subcontracts

and settlement costs) pursuant to paragraphs (f) and (g) of that clause would, in the

exercise of reasonable judgment by the Contractor, approximate the total amount at the

time allotted to the 
"ontru.t. 

The Contractor is not obligated to continue performance of
the work beyond that point. The Government is not obligated in any event to pay or

reimburse the Contractor more than the amount from time to time allotted to the contract,

anything to the contrary in the Termination for Convenience of the Government clause

notwithstanding.

(cXl)It is contemplated that funds presently allotted to this contract will cover

the work to be performed until June 30, 2008.

H-7
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Waivers and Deviations to Performance Specification (5-415-22)

1. Incorporate the following waiver to Attachment B - GOES N-P Performance

Specilication (S-4 15-22)

Description of the Waiver:

a. Waiver W6939: Waiverto the out-of-band SARNThnTU spurious emissions for GOES P

as documented in CCR 6400;

FROM:

10.2.1.10.2.2 SAR Downlink Out-of-Band Emissions in Accordance with ITU

Recommendations

The out of band spurious emission envelope of the SAR down-link signal shall comply with

the requirements indicated in Figure 10.2:1.10.2.2'2,when subjecled !o- 
a tot{ received

incident power not greater ttran ItlZ dBmi within the frequency band from 406'01 to

406.05 MHz. Thisiequirement is based on the ITU Recommendations. The Figure

l0.z.l.lO.z.Z-2 isfor tle OOB emissions at absolute offset frequency from the carrier

frequency. A two-sided symmetric mask about the carrier frequency thall bl used for ooB

.missions for positive and negative offset frequencies, although only the positive offset

frequencies are shown in the figure.

TO:

10.2.1.10.2.2 SAR Downlink Out-of-Band Spurious Emissions in Accordance with ITU

Recommendations

The out of band spurious emission envelope of the SAR down-link signal shall comply with

the requirements indicated in Figure 10.2.i .10.2.2'2, when subjected to a total received

incident power not greater than ltlZ dBmi within the frequencytand from 406'01 to

406.05 MHz. Thisiequirement is based on the ITU Recommendations. The Figure

10.2.1.10.2.2-2is for tire ooB emissions at absolute offset frequency from the carrier

frequency. A two-sided symmetric mask about the carrier frequency shall be used for ooB

emissions for positive and negative offset frequencies, although only the positive offset

n.q*n.i", arl shown in the hgur". (ivIOD Oi, CCn 6176A) NOTE: Refer to CCR6262

& ccR6272B Nlodl0s; ccR6400, Mod 126 (Deviation and waiver (RDIY) Summary)

in Appendix A

b. Deviation lrom tlre requirement that the communications subsystem channels shall be

compliant *itt tt," spurious requirements in section 10.2.1.12 over all spacecraft subsystem

on-oibit configuration as documented in CCR 6389A:
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FROM:

8.4.10 RF Airlink Test
The spacecraft conilactor shall establish a simulated on-orbit RF environment to determine
subsystem electromagnetic compatibility with the gpacecraft in an on-orbit configuration. The
spacecraft antennas shall be connected for free space radiation and shall receive uplink signals. The
communication subsystem transmission channels shall be accessed with mission signals described in
section 10.2 and its subsections. The spacecraft subrystems shall be configured for on-orbit
operation and undergo parametric monitoring for electromagnetic susceptibility. The
communication subsystem channels shall be compliant with the spurious requirements in section
10.2.1.12 over all spacecraft subsystem on-orbit configurations. The spacecraft power bus shall also
be rnonitored for interference susceptibility levels.

TO:

8.4.10 RF Airlink Test
The spacecraft contractor shall establish a simulated on-orbit RF environment to determine
subsystem electromagnetic compatibility with the spacecraft in an on-orbit configuration. The
spacecraft antennas shall be connected for free space radiation and shall receive uplink signals. The
communication subsystem transmission channels shall be accessed with mission signals described in
section 10.2 and its subsections. The spacecraft subsystems shall be configured for on-orbit
operation and undergo parametric monitoring for electromagnetic susceptibility. The
communication subsystem channels shall be compliant with the spurious requirements in section
10.2.1.12 over all spacecraft subsystem on-orbit configurations. The spacecraft power bus shall also
be monitored for interference susceptibility levels. (Note: Refer to CCR 63894, Modl26
Deviation and Waiver (RDW) Summary in Appendix A)

Changes to Imager ICD (DS80667-H00-0f 0).

2. Make The Following Changes To Attachment C - GOES N-P Imager ICD
(D580667-1100-010).

Reference CCR: 7119,44ll[ ,7110,7112,7113,7114 & 7ll5

Description of the Changes:

FROM:

2.2 Instrument Contractor Documents

Document

8175731

8175732
8175733
8152317
81 52330
I 1 79881

Rev

E

D

c

Title

Module, lmager Sensor Interface Control Drawing
Module, lmager Electronics lnterface Control Drawing
Module, lmager Power Supply Interface Control Drawing
Electronic Module Drilf Template, Assembly of
Drill Template - Power Supply, Assembly of
Baseplate DrillTemplate - lmager, Assembly of
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TO:

2.2 Instrument Contractor Documents

Documant

8175731

8175792
8175733
8152317
8152330
81 79881

Rev

F

E

c

Title

Module, lmager Sensor Interface Control Drawing

Module, lmager Electronics lnterface Control Drawing

Module, lmager Power Supply lnterface Control Drawing

Electronic Module DrillTemplate, Assembly ol

DrillTemplate - Power Supply, Assembly of

Baseplate DrillTemplate - lmager, Assembly of

CUange Sllaltlrlmager Electionics InterfCcC Control Drawing sheCts 21 4 end 6 as -

shown in ITT EC 6265293.

Update section 5.5 to reflect the above change

Change 8175731, Imager Sensor Interface Control Drawing sheets 1,2r 41 5, 7, 8, 10,

ll, 12,,13,14r 15, and 16 as shown in ITT nC 6266847.

Change PL8147200, Flight Model- Imager as shown in ITT EC 6266807'

Chanee Parasraph 3.4,3.9 as follows: (Incorporates typo from CCR 4270. Not previously

entered)

F'ROM:
The maximum stray magnetic field generated by the sensor, electronics, or power supply

modules as measured at-adistance of one meter from any module face and within a single-

pole lowpass bandwidth of one Hertzshall be less than 30 nanoTeslapeak-to-peak. The

,truy -uirretic field measurement shall be referenced to the instrument-off condition. This

requirernint shall apply to any instrument operating mode. The limit for transient field

emissions increases due to infrequent poweiconfiguration changes, such as Scan Power On

and Scan Reset shall 50 nanoTesla.

TO:
The maximum stray magnetic field generatedby the sensor, electronics, or power supply

modules as measured at a distance of one meter from any module face and within a single-

pole lowpass bandwidth of one Hertzshall be less than 30 nanoTesla peak-to-peak. The

,truynruinetic field measurement shall be referenced to the instrument-off condition. This

,.quir"rn-.nt shall apply to any instrument operating mode. The limit for transient field

emissions increases iue to infrequent power configtrration changes, such as Scan Power On

and Scan Reset shall be 50 nanoTesla.

Chanse Table 5.3.2-l item 5

FROM:

i 5. I snocr lTable 5.3.2-5

4

1 trrl I
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TO:

| 5. lsnocr I tautes 5.3.2-5A & B 
I

Change Section 5.5 as shown: Reason - Sections 2.2 andsection 5.5 should have the same

documents listed (title and revision).

FROM:

8175731, Rev B, Module Imager Sensor

8175732,Rev C, Module, Imager Electronics

8175733,Rev C, Module, Imager Power"Supply

8t523l7,Rev -, Electronic Module Drill Template, Assembly of
8152330, Rev -, Drill Template - Power Supply, Assembly of
8179881, Rev -, Baseplate Drill Template - Imager, Assembly of

TO:

8175731, Rev F,

8175732, Rev E,

8t75733, Rev C,
8152317, Rev -,

8152330, Rev -,

8179881, Rev -,

Module Imager Sensor Interface Control Drawing
Module, Imager Electronics Interface Control Drawing

Module, Imager Power Supply Interface Control Drawing

Electronic Module Drill Template, Assembly of
Drill Template - Power Supply, Assembly of
Baseplate Drill Template - Imager, Assembly of

Changes to Sounder ICD (DSS0667-H00-012)

3. Incorporate the following changes to Attachment D - GOES N-P Sounder ICD

(DS80667-H00-012).

Reference CCR's: 7l2OL

Description of Changes:

a. From:

2.2 Instrument Contractor Documents

Document

81 75756

8175757

8175758

8r52317
81 52330

81 79880

Rev

E

D

c

Title

Module, Sounder Sensor Interface Conlrol Drawing

Module, Sounder Electronics Interface Control Drawing

Module, Sounder Power Supply Interface Control Drawing

Electronic Module Drill Template, Assembly of

DrillTemplate - Power Supply, Assembly of

Baseplate DrillTemplate - Sounder, nrygtUlil



TO:

2.2
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Instrument Contractor Documents

Document Rev Titla

8175756 F Module, Sounder Sensor lnterface Control Drawing

11TSZST E Module, Sounder Electronics Interface Control Drawing

g17S758 C Module, Sounder Power Supply Interface Control Drawing

8152917 Electronic Modute DrillTemplata, Assembly of

8152330 Drill Template - Power Supply, Assembly of

8179880 Baseplate DrillTemplale - Sounder, Assembly of

UpAate s'ection 5.5 to reflect the above chahge

change 8l75756rSounder Sensor Interface control Drawing sheets lr2r 41 5, 6, 8, 10'

11, and 12 as shown in ITT EC 6266856.

Change PL8148000, Flight Model - Sounder as shown in ITT EC 6266836'

b. Description of Changes: Incorporate changes as documented in CCR's 7110,7112,

7ll3,7ll4 &7115.

Changes to SXI ICD (DS80667-H00-0I f)

4. Make the following changes to Attachment E - GOES N-P Solar X-Ray Imager

(DS80667-H00-011).

Reference CCR 4409

Description of the Changes:

been.)

FROM:

sxl3.3.l.3.l-l
The SXI Telescope envelope shall be as shown in LMATC Dwg. No. 2406301. This includes

volume for MLI blrrk tr, volume for S)fl side of all telescope electrical connectors, volume for

all SXI telescope cables (not BSS harness), hamess supports, test points (if any), witness sample

locations, purge attach points, alignment mirrors, and includes volume for covers that must be

removed ulroie flight. The CEB blankets providing a light shield (sec SX3.4.3) are not included in

the static envelope defined in LMATC Dwg. #2A06301. This drawing also shows the

additional volume required for access to remove the removable covers.

6
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TO:

sxl3.3.l.3.l-l
The SXI Telescope envelope shall be as shown in LMATC Dwg. No. 2406301. This

includes volume for MLI blankets, volume for S)([ side of all telescope electrical connectors,

volume for all SXI telescope cables (not BSS hamess), hamess supports, test points (if any)'

witness sample locations, p*g. attach points, alignment mirrors, and includes volume for

covers that must be removed b"fot flight. This drawing also shows the additional volume

required for access to remove ttre removable covers.

4291A and should not have been.)

FROM:

s)il3.4.3-4

The SXI contractor shall provide a CEB light shield blanket that extends 1.00 +0.05 in. beyond

ttre CEB side radiator in the -Z (S)(f) direction on the both the +Y (SXD and +X (SXD CEB

sides as shown in the LMATC installation drawing 2AA8999.

s)o3.4.3-5

The CEB light shield blanket shall have a minimum of I I layen consisting ofa minimum of 8

Vapor nepositeO Aluminum layers, one 0.005 Kapton stiffener layer, and t'wo Ge/Black Kapton

hy; (facing outward on both sides) as detailed in the LMATC design drawing 2409000.

s)o3.4.3-6

The CEB light shield blanket shall have a slit at the comer where the two overhang sections meet

to ensure srnooth deploYment.

sxr3.4.3-7

The CEB light shield Kapton stiffener layer shall be attached to the Ge/Black Kapton outer

layer CEB side (by stitching or other means).

sxl3.4.3-8

The CEB side of the light shield (Ge/Black Kapton outer layer) shall be attached directly to the

CEB side walls using Presswe Sensitive Adhesive.

TO:
Delete sections: SXI3.4.3-4; SXI3.4.3-5; SXI3.4.3-6; SXI3.4.3-7; SXI3.4.3-8

Chanee section 2.2 Reference Doctunents

FRO}I:

csFC x-900-004 charged Particle Radiation Exposure of Geostationary orbits
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EtA-422

TO:

GSFC X-900-97-004

TIA-EIA-422

Chanee section 2.2.2 SXIContactor Docunents

FROM: LMATC 2A06603G

TO: LMATC 2A06603H

Electrical Characteristics of Balanced Voltage Digital
Interface Circuits

Charged Particle Radiation Exposure of Geostationary Orbits

for the GOES N, O, P, Q Satellite Program
Electrical Characteristics of Balanced Voltage Digita

I Interface Circuits

Harness SXI

Harness SXI

FROM:

sxr3.4.5.l.l-1
For tansient conditions occuning between 3 and 180 msec after unit tum-on or turn-offmsec after

unit tum-on or tumofl the insantaneous S/C bus voltage shall remain within the limits of 39.5

to 46.0 V. For transient conditions occurring within 3 msec of unit tum-on or turn-off, bus

voltages shatl be as specified in Table 3-20.

TO:

sxl3.4.5.l.l-l
For hansient conditions occurring between 3 and 180 msec after unit tum-on or tum-ofl the

instantaneous S/C bus voltage shall remain within the limits of 39.5 to 46.0 V. For transient

conditions occurring within 3 msec of unit tum-on or turn-off, bus voltages shall be as

specified inTable 3-20.

Table 3-20: Change Gelay closed) to (relay close)

Change 3.3.2.4-3

FROM:

The Spacecraft contractor provided SXI extemal cables and harnesses shall comply with

LlvlAiC 2106603.Extemal cables and hamesses will also comply with GSFC X-900-004.
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TO:

The Spacecraft confiactor provided SXI external cables and hamesses shall comply with

fUeiC 2106613.Extemal cables and hamesses will also comply with GSFC X-900-97-004'

Chanee section 3.4.5.4.2- 1 :

FROM:

Bilevel digital data outputs shall have the following characteristics in Table 3-22 u
measured-at the SXI interface connector. These characteristics were defined using document

Electrical Characteristics of Balanced Voltage Digitat Interface Circuits (EU-422)'

TO:

Bilevel digital data outputs shall have the following characteristics in Table 3-22 re

measured-at the SXI interface connector. These characteristics were defined using document

Electrical Characteristics of Balanced Voltage Digitat Interface Circuits (TIA-EIA'422).

Changes to Table 3-l5h: .

The Notes should be numbered 1,2,3, 4. There's a typo on Pg 57-f of the SXI ICD Rev F

in that the Notes show 4,5,6,4.

Changes to Sounder ICD (DSS0667-II00-012)

5. Incorporate the following changes to Attachment D - GOES N-P Sounder ICD

(DS80667-H00-012).

Reference CCR's: 4l t0A, 7 lll, 7 ll2, 7 ll3, 7 ll4, 7 ll' & 7 l2l A

Description of Changes:

Change section 3.4.3.9 as follows: (CCR 4270 previously incorporated incorrectly)

FROM:

The maximum stray magnetic field generated by the sensor, electronics' or power supply

modules u. *.ur*Ld at-a distance of ott. meter from any module face and within a single-

fot" to*p*s bandwidth of one Hertzshall be less than 30 nanoTesla peak-to-peak. The

,truy nrugnetic field measurement shall be referenced to the instrument-off conditio-n' This

i.luir"tnl"t shall apply to any instrument operating mode. The limit for transient field

emissions increases iue to iniequent poweiconfiguration changes, such as Scan Power On

and Scan Reset shall be less than 50 nanoTesla.

TO:

The maximum stray magnetic field generated by the sensor, electronics' or power supply

modules as measured at a distance of one meter from any module face and within a single-

9
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pole lowpass bandwidth of one Hertz shall be less than 30 nanoTesla peak'to-peak. The

iruynruinetic field measurement shall be referenced to the instrument-offcondition' This

..quiremint shall apply to any instrument operating mo.de. The limit for transient field

emissions increases io. to inhequent po*.i configgration changes, such as Scan Power On

and Scan Reset shall be 50 nanoTesla.

Change section 3.6.2.3 as follows:

FROM:

The spacecraft shall contribute no more than I .}mg/ff (100 A) nonvolatile residue to virtual

surface of the instrurnent radiant cooler, filter wheel cooler, and optical aperture, and no

more than 2.5 mg/# (250 A) of nonvolatile residue to the instrument filter wheel cooler

bucket optical solar reflectors.

TO:

The spacecraft shall contribute no more than l.0mg/ft2 ltOO A; of nonnolatile.residue to

virtual surface of the instrument radiant cooler, filtir wheel cooler, and optical aperture, and

no more than2.5 mdrt (250 A) of nonvolatile residue to the instrument filter wheel cooler

bucket optical solar reflectors.

Chanee Table 5.3.2-1 item 5

FROM:

| 5. I Shock

TO:

I s. I sno*

I I 
rabre 5.3.2-5 | tt tt I

I i rables 5.3.2-5A & B I tt ll I

Chanse Section 5.5 as shown: Reason - Sections 2.2 and Section 5.5 should have the same

documents listed (title and revision).

FROM:

8175756Rev B, Module Sounder Sensor

8175757 Rev C, lvlodule, Sounder Electronics

8175758 Rev C, Module, Sounder.Power Supply
g 1523 l7 Rev -, Electronic Module Drill Template, Assembly of
8152330 Rev -, Drill Template - Power Supply, Assembly of
g 179880 Rev -, Baseplate Drill Template - sounder, Assembly of

TO:

lvlodule Sounder Sensor Interface Control Drawing

Module, Sounder Electronics Interface Control Drawing
8t7 57 56

8t7 s7 57

E

E

l0
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8 l 75758
8ls2317
8 1 s2330
8179880

a.-N!d:
2.1.2 ITT Documents

8r89422

8190276

8190269

wL8190269

8190276

8r92028

2.2.2 ITT Documents

8175779

8175794

8r75795

8190163

8162459

Module, Sounder Power Supply Interface Control Drawing
Electronic Module Drill Template, Assembly of
Drill Template - Power Supply, Assembly of
Baseplate Drill Template - Sounder, Assembly of

Description of Changes: Incorporate changes as documented in CCR's 7lllr7l12r7ll3'
7tt4,7lt5 &7l2l|

Changes to Imager/Sounder GSE ICD (DS80667-H,00-014)

5, Incorporate the following changes to Attachment D - GOES N-P Imager/Sounder GSE

rcD (Ds80667-H00-014).

Reference CCR's: 6390A' 7109

Description of Changes:

Imager and Sounder Target ICD, Revision Draft, 17

September 1999

Thermal Target Control Rack Cable Diagram, Revision Draft,
17 September 1999

Thermal Target Control Rack Wire List, Revision Draft, 17

September 1999

Interconnect Document GOES GSE Boeing, Revision Draft

Thermal Target Control Rack Cable Diagram, Revision Draft

Thermal ICD Spacecraft TA/ Testing, Revision Draft

RTP System Interface Control Document, Revision E,

20 January 1999

Spacecraft-Level Verification Test Plan, GOES-NO/PQ
Imager, Revision A

Spacecraft-Level Verification Test Plan, GOES-NO/PQ

Sounder, Revision A

TES Operator Handbook, Revision',24 August 1999

Thermocouple and Accelerometer Installation - Imager

ll



2,2.3 BSS Documents

DS80667-H00-010 GOES

June 2000
(8r7s726)

.DS80667-H00-012 GOES Sounder Interface Control Document, Revision Eo

(817s751) June 2000

paragraphs; 3.1.1, 3.1.3, 3.2.8,3.2.9,Tab1e 3.2-2,Paragraph 3.2.12.2,3.2.12.4.1,

l.z.tl.+.),Table 3.2-4,paragraph 3.2.1i.4,5.1.1.3b, Appendix 9.1.1, Paragraph 8.1, 8.2,

g.1.1.1, g.t.z.t,g.l.2.7,Figures3.l -1,3.1-2,3.1-4,3.1-5, 3.2-2,3.2-4,3.2-8, Table 3.2-5

7.1 Mechanical GSE

Refer to section for the list of mechanical GSE that is GFE.

7.3 Non-flight Covers

Refer to section for the list of non-flight protective covers furnished with each instrument

by ITT.

Modification126

8162460

8r75777

TO:
2.1.2 ITT Documents

8189422

8190276

8190269

8t90276

2.2.2 ITT Documents

8175779

8t75794

Thermocouple and Accelerometer Installation - Sounder

Archive Spec

lmager Interface Control Document, Revision E,

Imager and Sounder Target ICD, Revision Draft, 17

September 1999

Thermal Target Control Rack Cable Diagram, Revision Draft,

17 September 1999

Thermal Target Control Rack Wire List, Revision Draft, 17

September 1999

Thermal Target Control Rack Cable Diagram, Revision Draft

RTP System Interface Control Document,

20 January 1999

Spacecraft-Level Verification Test Plan'

Imager, Revision A

Revision E,

GOES-NOiPQ

t2
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8175795

8190163

81624s9

8162460

8175775

8t75777

8177050

Spacecraft-Level Verification Test Plan, GOES-NO/PQ

Sounder, Revision A

TES Operator Handbook, RevisionC,2S January 2002

Thermocouple and Accelerometer Installation - Imager

Thermocouple and Accelerometer Installation - Sounder

RTP Interface Control Document

Archive Spec

I/S Transportation, Lifting and Handling Test Procedure

2.2.3 BSS Documents

8175726 (DS80667-H00-010) ICD for the GOES N-Q Imager

8175751 (DS80667-H00-012) IcD for the GOES N-Q Sounder

paragraphs; 3.1.1,3.1.3, 3.2.8,3.2.9,Tab1e 3.2-2,Paragraph 3.2.12.213.2.12.4.1,

l.Z.ti.+.i,Table 3.2-4,Paragraph 3.2.13.4,5.1.1.3b, Appendix 9.1.1, Paragraph 8'1,8'2,

9.1.1.1, g.t.z.t,g.l.2.7,rigures r.t -1,3.1-2,3.1-4,3.1-5, 3.2-2,3.2-4,3.2'8, Table 3.2-5

New Figur es 3.2.12.2-1, 31.12.2-2 and 3.2.12.2-3 as shown in Attachment I to this

modification.

7.1 Mechanical GSE

Refer to section 9.L.1.7 for the list of mechanical GSE that is GFE.

7.3 Non-flight Covers

Refer to section 9.1.1.8 for the list of non-flight protective covers fumished with each

instrument by ITT.

b. Description of Changes: Incorporate changes as documented in CCR 7109.

changes to Imagerlsounder EGSE (DS80667-H00-014A)

6, Incorporate the following changes to Attachment D - GOES N-P Imager/Sounder EGSE

(DS80667-H00-014A).

Reference CCR's: 70728

Description of Changes: Incorporate changes to Figtrres 3.2.5 and 3.2.6 as shown in CCR

70728

l3
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Waivers to Imager ICD (DSS0667-H00-010)

7. Incorporate the following waivers to Attachment c of The Imager ICD

Description of Waivers:

a. waiver w6g43: As documented in ccR 6405; waiver for out of specification limits for the

signal line noise measurement requirements as tested during the safe-to-mate test'

b. wain", w6g12: As documented in ccR 6378; waivef to the Imager and. sounder lcD for

the predicted exceedance of lmager Elechonics and the sounder Electronics pyroshock

requirementsduringpre-separationeventsontheDeltalVLV.

Waivers to Sounder ICD (DSS0667-H00-012)

g. Incorporate the following waivers to Attachment D - GOES N-P Sounder ICI)

(DS80667-H00-012).

Reference CCR's: 6405

DescriPtion of Waivers

a. waiver w6g43: As documented in ccR 6405; waiver for out of specification limits for the

signal line noise measurement requirements as tested during the safe-to-mate test'

waivers to Imager/Sounder GSE ICD (DS80667-H00-014)

g. Incorporate the following waivers to Attachment D - GOES N-P Imager/sounder GSE

ICD (DS8o 667 -HoA-o | 4).

Reference CCR's: 7109

Description of Waivers:

^. waiver w6g43: As documented in ccR 6405; rvaiver for out of specification limits for the

signal line noise measurement requirements as tested during the safe-to-mate test'

10. The following CCR's are added to this contract by ref'erence: CCR's 4109' 44104'

l4
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4411A,6389A, 6390A, 6400, 6405,7072F',7109,7110,7111,7112,7113,7114,7115'

7119,7120A and7l2lA.

The fixed price of this contract and the funds allotted for the performange thereof, shall

not be deemed to be increased by this modification. In consideration of the

modifications, including, but ttoi li.it.d to, all waivers, deviations, and Government

provided accommodatiJns, agreed to herein as complete and equitable adjustments for all

ivork required by this modifiiation and Configuration Change Requg{1(C9+t$

referencid herein, and as being technically equivalent under Clause H.l5 of the contract'

The contractor hereby releaseithe Government from any and all liability under this

contract for further e[uitable adjustments attributed to such facts and circumstances

giving rise to this modification and the CCR's referenced herein.

End of Modification 126

l5



Modification 126

Attachment 1

NAS5-98069

changes to ICD DS80667-H00-014 as detailed in ccR 7109



GOES-wOPQ Configuration Change Reguesf (CCR) CCR:7109 Rev:
PAGE I

Date fssued: 1012512004

Title: DOCUMENTATION TO ACCOMMODATE AND UPDATE ADDITIONAL RTP TEST SYSTEMS

Flrln"tot, KOZA (WILLIAMS)

ffinizarion: tTT (GSFC1415) (GSFC/415/OSS)

PH No: 260-451-6564 (260-f51€117)

E<nall: mike.koza@itt.com
(rwilliams@goesmail. gsfc. nasa. gov)

WAV/DEV/ECP/Otherl: ITT ECP; NAS$98069 Horse Trade ltern

Contract No(e): NASS- 9E069,96090
PRIORITY: g CI-ASS: 1
E=€MERGENCY, U!URGENt, R:ROUTINE

Changc effccdvlty: Indicale spacecrall, inslruments, subsysl€ms, etc. impactsd.

SPACECRAFT INSTRUTIENT INSTRUMENT SERIAL #!.

GoES-N:l XlcoEsolX Sounder: x SXI: EPS: I I HEPAD 01 102 103 u 105 106

GoES-P:l XlGoEs{lX lmager: x SEMI I IEUV: I IXRS; 07 108 xt09 x 10 xl11 x 112

Othec Magnetometer: Other IGD - lmager and Sounder EGSE RTP Other SN #

1. Description of change:

See attached lTT CCR 7109.

@

2. Reason for change:

See attached ITT CCR 7109.

3. Document(s)
Affected:

DS80667-H0041 4 (GSE-|CD)

Paragraph,
Table, Figure:
(P), (r), (F)

(P) 2.2.2,3.1.1, 3.1.3, 3.2.8,3.2.9,3.2.12.2,3.2.12.4.1, 3.2.12.4.2,3.2.13.4.8.1. 8.2,9.1.1.1, 9.1.2.1,9.1.2.7; (Tr 3 2-2, 3.24,3.2-5:
(F) 3.1-1, 3.1-2,3.14,3.1-5,3.2-2,3.24, 3.2-8: (F) new 3.2.12.2-'t thru 3.2.12.2-3; (Appx) 9.1.1

, fndicate reguired start dat€ for emergency or urgent change3: 1U1101

R'n why this Need lo have this capability in place to supporl parallel testing of the GOES-N and GOES-O lmager and Sounder instruments on the

W:x;:'r:;, 
sPacecraft bY December 2oo4'

GOES CCR FORM 82OOO PAGE I



GOES-iJOPQ Configuration Change Reguest (continued )
CCR: 7109 Rev:

PAGE 2

Date lssued: 1012512O04

Tltle: DOCUMENTATION TO ACCOMMODATE AND UPDATE ADDITIONAL RTP TEST SYSTEMS

t
Efr.p""t"t Eledrical x GSE and GSE S/W I and T. Test Procs Mechanical Slructures

ACS Emulalors Hamess: lVand V Mechanisms Sys Assurance

Command Engineering Hrs INR Launch Vehicle Performance Telemetry

CommunicaUons Flight Ops Instrum€nts Manufac'uring Cosl Power/SA Thermal

Contamination Flight SM' lnstrument Interface Material Cost Propulsion Weight

Data Handling Ground System x Instrumenl Test Eq, Materials Schedule Other

6. lmpact Statement:

See attached ITT CCR 7109.

#
7. Cost lmpact
Statement *
Cost estlmate:

NASS-96090 - NO; NASS-98069 - to be handled as a horse trade item

8. Schedule
lmpact Statement
Hours estimale:

NO

* lf yes, Please provide ln-house cost estimate.

9. CCB Direction: n npprou" fl Di."oorou" fl wi,nor.* [l leuell ApprovatRequired

Project Manager Certification: Date: NOAA Goncurrence: Oate:

Systems Assurance Manager: Date:
(as required)

Comments

GOcS CCR FORM r112003 PAGE 2



02-23-06 l0:2f FrorllASA ITI GOES T-l 75 P.02/01 F-337

GOES w - Q CANHGURATTON CHANGE REQUEST (CCR)

@nAnnQ

I

Prn 3,1.1 Bold/Undrrllno Indlcrtu Inrrtr rnd rtsilrooutr Indl€tr ddrttbm

Fnrm:

3.1.1 Spacaeaft RTP

Flgrure 3.1-1 presents a blod( dlagram of the S/C EGSE Interfaces. Durlng rpacfcran lernlbsdng, the RTP b rnedo up of
lma0er/SoundcrTES (console, ertcmal dlrplrye, and rach),9C Archlve, and Alrafuab Worl€tBtlon. lt b |rnporbnt b pdnlmager/SoundcrTEg (console, ertcmal dl.plryt, and rack), Si/C Arcfilve, and Alraflpb Worl€tBtlon. lt b |rnporbnt b pdnt
out ttat mty onc Oommand and ConCIol Proegsor (COP) b u!€d frr opaoaora{l lwel tacdng (hrttrmcnt tcoffig at ITT
lnvolvcr urlng e CCP for thc lmagor TES and anolher lbr thc Sounder TES). A clno[e opcrator hi€rftco pro\rtde. br acript
cx€crrtlqr capabfc of.rlmultanmue cornmand and control of boffr lmagprend S{under fnsfirmenE.

Spacccraft lcvcl brtrrg dtho GOES NO/PO lmager and Sonder requlrec *dt hrub and cornmardr b the hrtrumcntr
udth dab. telemetry, end bat poht ralpomcf?om lhc instm€ntr. In addltbn, ioF€ testo nquFe datr 0rat dcrcrlbcr tho
trd oriytronm.nl A rpcdtb lH of the aqutpincnt requkcd b rupport he lmag€i ahd SonnCr lncfurcttt teatfig rt B,SSI h
aupgllcd ln the Appendlco. Thc RTP equlpmenf aupplled lbr Inrtumcnt to!frnd Et BSS| b comprbcd of thc follorfirg
rubcyrterru:'

b)
c)

fr"lit.,; rhy',
-Wf

b
1

,

GDR l{o: 7109
I
,

a) Teet Etrctt0on 9yvtem (TES)
An€lysb Worksffion (AWS)
RTP Archlvb Slltbnr (RAS)

o Cornmand and Contsol Procecror(CCP)
r Ehcmot StYlbh '

r lmagct Wldebend Front End Procegsor WBF) i

. lmabrr Blt $6rchrontsaUon Box (BSB) :r lmtgrAsrn Pand
, lmair Intemd Dbptsy ir Sounds Wldcbsld Fronl End Proccsaor (WBR ;

r Soundor Bit SynchronlzaUon Box (BSiB) i

r Soundcr Alarm Panel :

r Sounder InbnalObplay
hag.r Extqnsl Otsplw i y
Sounder Exlcrnal Dlrplay i / \

I

i

I

thc lnrhrmenb ha\6 bcrn hbgret€d on tha epacaonfl, RTP rell€€ m o{nmand and dats archangoe wlth the
cnfl ground aupporl equlpment (S/C EGSE) b lntlrhc. with the lmagcr dnd Sound* Inrbumontr. Debllr on

tw{th thc GOES lm4or and Sounder can be fourd ln the iecpecfhra lnFtsument Inbrface Conffi Doqrmontr
|llgarqtr,$l*.<. 2,2.7 i

The RTP Har*varc b comprlred of nkre (9) maln unlta. They are ldenfltled as f6llom: n do 'po-

a) 'lmager/Sounder Tccl Etearflon qpbm Conaole concisb of thc fodowhg unlb: C CA bSGrO A

I
Eacfi tcrt cottligurdon ls &lcriH In termc of a contcld dlagnam. Paraipaph n[-O"rr lndlcabd h 0rc contaxt dlegrE nr
lndlcab the paragnph dhb docurncntwtrlch dEllnec the areociated hlcrfaca rbqulrumenb. Detaib on RTP opcradonn
bc tound ln thc TES Opcrator Han6ook ldcritlicd ln parlgrtryfrt&.and EPOGH 2000 cbetmsnb tsenflfled h peraeraph
ZJ* Lrl.l -2,2.L i 'flr.s. e'La^ql,s wd,rr.J

b)
c)



02-23-06 l0:2{ Fror-{IASA ITT CtrS

GOES N. Q CONflGUFnTION CHANCE REOUEST (CCR)
(df'|th/.nd)

T-f75 P.0?/01 F-337

i
CGR No: 7100 Prgo lt

of #l

Prre 33.12.'T

add;

3.2.12.4.1

rl!

Eold/Undcrllnc Indlcetrr Inrrtr ind rHkaoutr Indfcrb drlldonr
i

l. Floor tpc. rqulnmrntr vary for cech of thr lhrr dlfleront typcr of RTP(r), RTP Full rrqulnr thr nort
rp-er tl rhown In Flgun g.2-t. trfP utr nrqulr.f rprcr lor onr (f ) 8/C RAg tdv.? nct rnA i teotc for tour
(4) monlbn RTP Full ll rprcr raqulrcmrntr rrr rtmllar to RTP Fritl, rrcqt{tr.. no lDBl

From: i . if Art;; zfsht
s,.12'42 

[ffffi. adeqr.,ae noor rpaca ro accommodate rhe M: - ffi:#
b) Thc axact locailon of lhcre.componentr h a the dbcre0on of BSIS ia UmttcO by cabtc lengrth and

raqulrementr (tuFrbTablc32€) 
'

Iei

^i' 
2.12.4.2 RTP Rack Atea :

Gil a) BgSt shall provlde adequab f,oor cpaca to sccornmodab the nfp tmponcntr aa dtrnansbned tn Ftgura g.2-2.
-g-r:

I Ol The ooct bcatlon of thesr omponentr ln a thc dlscr€tlon of BSS e ltmtUO bycable langth and lnbrconnecflo

I reeulrufncnt! (R€fsr to Tablo 32-6) i

I

| "t EfP Fpll ll }t|r lrm?fggtsdqt end tloor rooutrqFrntr ar FITP tutl I Olnir ttr tDBr. RTP Ub rloulrlr
I floor rptor lor onr RA8 Rrct rnd r lrbtr ior iour (ll monhon

| -rl g.ats.f BoElUndrr{lnr tndtcrbr Inrodr rnd rblkrorrtr Indlcrtr.ooduonrli
I tomt
t:
132.13.4 Cdhrafron :li
I Ut BSS chdl perfurm the callbretfon of the fotlowtng COTS ttema: ;

t;
I c) ITT ahall Perform the calhratlon of tre tuialog to Digltal Converter cafu in Ure ADI Flcal Ttme Sptemr chasab

| (qu"n0ty 2 ADI chasgb) 
i

I

llei
I

132.13.4 
Callbraflon 

;

I Of BSS ehall perform thc callbraUon of the fottowlng COTS nams nor RTP FLtt onlut-
, ,c) ITT ghall pefform the callbratlon of thc Analog to Dlgltal Conwrter cardsiln lhe ADI Reel Tlme Syrtemrr<tanti!2ADfcfiautroirRTPFullryrtrmriorttotrtqllorn) i 4f fl ,anA

,4/,,rrvil,/,ras
lt 4n*/rtttr ]z
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lmager and Sounder Documentatlon to Accommodate and
Updated Additlonaf RTP Test Systems

CCR: 7109 Rev -
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GSFC Project Representative BSS Spacecraft Represen tative

LMATC SXI Representative
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Title: DOGUMENTATION TO ACCOMMODATE Atl

1. Description of change:
(usE ATTACHME|{TS tF NECESsARyt

Detalled interface informatlon is being provided to lha GSE tCD In order to accommodate 2 additional RTp TestSystemr.

4. lndicate required starl date for emergency or urgenl changes: 1zl1tt2oa4

Explaio why this CCR Ncad lo have this capability in place lo 3urrporl paralfcl te3ring of tha GoES -N and GoEsois an emer-oency in3truments on rhe spacecrart by Decemoei zooi
cr utgent change:

GOES N - O CONFIGURATION CHANGE REAUEST (CCRI

Dato lssued:1O12312|0/0,4

Organization: ITT SSD tLC

Phone No: 250.451.6564

E -mail Address: mil!.hoza(Dltt.com

Dcv / Wrv / ECP I othrr * CGR 4281 (EGp)

Contract Number(s): NASS- 96090 Priori$n U Ctag: JL ( or 2l

E . €uEAGEr€y. U' IJRG€HT, R a TIoUTIN€

Inrtnrmsnt Seilal fJ

(US€ AITACHT,€|ITS F T{ECESSARYI

The current release of the GsE lcD does not include the necessary interface informafion for RTp Llte or the RTp Fll test systems

DS60667-H00-O1 4 (81 7578S1

(P, T, F)

Para.2.2.2, Para ?.1.1, para 3.1.3, p

!^"r71.r:t3_o;3:1*,il:11,:_"rj.12.13.4,^para?.1.1.3br Appendix e.1.1, para 8.1, para 8.2,para9-1.1.1' Para9.1.2.1,Patag.1.z.T, Figures g.r-1,9.1-2, r.t+, i.r-s,3.2-2,3.21,g,.z-E, Tabte 3.2-5New Figures 3.2. I 2,! -1, 3 -2.1 2.2-2, and 3.2.1 2.2-3

lmagcr and Sounder



GOES N - Q CONFTGURAT'ON CHANGE REQUEST (CCR)

(continued)

9. CGB Direction:

PROJECT MA}JAGER APPROVAL:

[-l ooorou" [-l o6"oorou" l--l*,,nor"* l-l1"""t I Approval Required

: DOCUMENTATION TO ACCOMMODATE At{D UPDATE AI)DITIONAL RTP TEST SYSTEMS

6. lmpact Stalement:

This ic a documentatlon configuratlon update for eristlng test equlpment The included Informatlon
ls requlred for ruccessful integratlon Into the GSE.

No

COMMENTS:

NOAA CONCURRENGE: DATE:



GOES 
'V 

- Q CONFTGURATTON CHANGE REQUEST (CCR)

(@ntinued)

Para 2.2.2

From:

8190163

Iel
8190163

Bold/Underline indicates inserts and strikeouts Indicate deletions

TES Operator Handbook, Revision - ,24 August 1'999

TES Operator Handbook, Revision G .26 Januarv 2002



coEs ,v - 8 ooNF,GURAT'ON CHANGE REQUEST (CCR)

(cott/inued)

Page 5

ol 42

Para 3.1.1 Bold/Underline Indicates inserts and slrikeoutr Indicate deletions

From continued:

d) lmager Test Execution System Rack consists of the following units:
r RealTime Station (RTS-20)
o Waveform Generators (WG)
. Programmable Filters (PF)
r Test Point Panel (TPP)
r Inslrurnent Power Supply
. Card Cage Assembly (CCA)

e) Sounder Test Execution System Rack consists of the folloring units:
r Real Time Station (RTS-20)
. Waveform Generators (WG)
r Programmable Filters (PF)
r Test Point Panel (TPP)
r Instrurnent Power Supply
. Card Cage Assembly (CCA)

0 lmager Insbumenl Distribution Box (lDB)
g) Somder Instument Distribution Box (lDB)
h) Analysis Workstation (AWS)
i) RTP Archiw slatern (RAS) consists of the folloring units:

r Archive Server
r Archive RAID
o Terminal
o Digital Linear Tape Drive

I

The Test Execulion System (TES), consisting of the console, exlernal displays, and rack. generates instrurnent 
"or."nOr. I

controls test inputs, and collects science data, telernetry, and test points for the spacecraft level testing of the instrurnents. I
The AWS analyzes the lest data lo exbact instrument performance. The RAS is a short-term version of the rnain ITT archiv{
located at the ITT Technicaland Administrative Center (TAC) facility in Fort Wayne, lndiana. The RAS will store the tesl I

data and analyais results and allors BSS read-only access to the collected data. Figure 3.1-1 is a block diagrarn showing 
I

the lfi test equipment at lhe spacecraft level. Nole that the lDBs are functionally included in the lnpuUOutput Front end I

Processors (lOFs) in this diagram i



GOES w - Q CONFTGURATTON CHANoE REQUEST (CCR)
(continuad) Date fosued: 10/2512004 | ot 12

Para 3.1.1 Bold/Underline indicates Inrerts and strlkeoutr indicate deletions

To:

3.1.1 Spacecrafl RTP

Durino sq?cgcr3ft level testinp any one,of three different RTP versions mav be used: RTP Full. RTP Llte. and RTp
Full ll. RTP Full vorsions are made up of an lrnager/Sounder TES (console, extemaldisplays, ard rack), S/C Arctrive, and
Analpls Wgrkstiation,BTP'ttlq.rs,gtad€ uo.gf,?n lma nd
Archivinq tunctionalltles. alono with extemal disolaw. lt is important to point out that only one Command and Control
Processor (CCP) is used for spacecraft level testing (instrument testing at ITT invohes using a CCP for the lmager TES and
another for the Sounder TES). A single operator interface provirles for script execution capable of simultaneous command
and control of both lmager and Sounder Instruments. lt lr alro important to note lhat in addltlon to command, control,
and the abllity to archlvc data, RTP Full versloni can ure the Instrumenlr tcst pointr to perform set-aslde t$1ng.
However, RTP Llte doel not, therefore it cannot be ured for sat-aslde testing. Figurer 3.1-la and 3.1-lb presenl a
block diagram of the SrC EGSE Interfaces for thc thrse RTP cystemr

Spacecraft level testing of the GOES NO/PQ lmager and Sounder requires optical inputs and cornmands to the instruments
with data, tefernetry, and test point response from the instrurnents. ln addition. sorne tests require data that describes the
test environment. A specific list of the equipment required to support the lmager and Sounder Instrument testing at BSS is
supplbd in the Appendices. Tho RTP eqglptnenl cu-plled fer Indrsmenl tcdlng .t 3SS lc cemfr|ro4ef the fellewlng
su5€yelemc+

Once the instrumenls have been integrated on the spacecraft, RTP relies on comrnand and data exchanges with the
spacecrafl ground support equiprnent (S/C EGSE) to interface with the lmager and Sounder lnstruments. Delails on
interfaces with the GOES lmager and Sounder can be found in lhe respective instrurnent Interface Control Documents
identified in paragraph 2.2.3.

Each test configuration is described in terms of a context diagram. Paragraph numbers indicated in the context diagrams I

indicate the paragraph of this document which defines the associated interface requirements. Details on RTp operition rnayjv)rgr slrvt I rt tqyl
be found in the TES Operator Handbook identilied in paragraph 2.2.2 and EPOCH 2000 documents identified in paragraph I2.1.4. 

I
I
t



GOES w - 8 CANHGURATTON CHANGE REQUEST /cCR)

Para 3.1.1 Bold/Underline indicatas inserts and strikeouts indicate deletlons

To continued:

3.1.t.1 RTP Full I Test Svstem

The RTP Full Hardware is mmprised of nine (9) main units. They are idantified as follows:

a) lmager/Sounder Test Execution Sptem Console consists of the following units:
. Command and ControlProcessor (CCP)
o Ethernet Switch
r lmager Wideband Front End Processor (WBF)
. lmager Bit Synchronization Box (BSB)
o lmager Alarm Panel
r lmagerlntemalDisplay
. Sounder Wideband Front End Processor (WBF)
. Sounder Bit Synchronization Box (BSB)
. Sounder Alarm Panel
o Sounder Internal Display
. HP-IB Ertender
r UPS-3kVA 120VAC
lmager ExtemalDisplay
Sounder External Display
lmager Test Execution System Rack consists of the following unils:o Reaf Time Station (RTS-20)
r Waveforrn Generators (WG)
r Programmable Filters (PF)
r Test Point Panel(TPP)
r Inshument Power Supply
c Card Cage Assembly (CCA)
. HP-IB Extender
. UPS -2.2kVr\ 120VAC
Sounder Test Execution Sptem Rack consists of the following units:
. RealTime Station (RTS-20)
. Waveform Generators (WG)
. Programrnable Filiers (PF)
r Test Point Panel(TPP)
. lnstrument Power Suppty
. Card Cage Assernbly (CCA)
. HP-IB Extender
. UPS -2.2kVA,12AVAC

Page 7

ot 42

b)
c)
d)

e)



coEs i, - Q coNFtGUFATtON CHANGE REQUEST (CCR)
(continlu€d,

Para 3.1.1 Bold/Underline indicates insortr and strikeoutr indicate deletionc

To continued:

0 lrnager Instrurnent Distribution Box (lDB)
g) Sounder Instrument Disbibution Box (lDB)
h) Analpis Workstation (AWS)
i) RTP Archive slatem (RAS) consists of the following units:

o- Archive Server
o Archive RAID
. Terminal
. Digitral Linear Tape Drive
. UPS-5kVA 2OEVAC

3.1.1.2 RTP Litc Test Svstem

The RTP Lite Hardwarc ia comorircd of threc (31 maln unlts identifled ar follows:

a) lmaEer/Sounder Terl Racl conslstt of the followlno unlb:
a

. RTP Archlvs svttem (R tsl conslsts of thc followlno unitr:
o Archlve Servcr
o Archlvc RAID
o Termlnal
o Dlqltel LlnearTaDo Drlve. E!@!-S!Ebo lmaqarWldeband Front End Processor (WBFI

r lmaoar Blt Svnchronization Box (BSBI
. Sounder Wldeband Front End Processor MIBFI
a

r UPS - 61(VA" 208VAC
lmaoer Extemal Dlsofavr
Sounder External Disolavs

b)
c)

i

I



GOES w - Q CONHoURArON CHANGE REQUEST (CCR)

(@ntinwdt

CCR No: 7109 Rev:- Page 9

ol 42Dale f ssued : 1 0l25l2OO1

e

Para 3.1.1 Eold/Underfine indlcatas inserts and strikeouts Indicate defetions

To cont;nued:

3.1.1.3 RTP Full ll Test Svstem

The RTP Full ll Hardware ls comorisad of geven (71 main uniE. Thev aro ldcntified as follows:

lmaoerlSounder Tcst Execution Svrtem Gonsole consistr of the tof lowlnq units:
. Command and Gontrol Procorsor (CGPI
. E3lemetswllehr lmaoer Wldeband Front End Procarsor {WBF}
r lmaoer Blt Svnchronlzation Bor {BSB}
o lmaqer Internal Dlsolav
o SoundarWideband Front End Procassor (WBF)
. Sounder Blt Svnchronhtlon Box (BSBI
r Sounder Internel Disolev. EBlE-Er3sdere UPS.3lffA I2OVAC
lmaqer Extemel Dlsolav
Sounder External Disolav
lmaoer Ter! Erecutlon Swtem Rack conslsls of lhe followino units:
.@
. Test Polnt Pencl {TPPI
. Gard Caoc Assemblv (GGAI
. HE!E!e$!q. UPS -2.21<llA.I2OVAC
Sounder Test Executlon Svstem Rack qonsistr of the followlnq unitr:
. Real Time Statlon (RTS-201
.@
.@. EEIEETlsdes.@
Analvsis Workstation {AWS}
RTP ArchivE svstem {RAlSl consists of the followlno units:. @!ygi!g!!sr. @!ys-84!9,. @!B!.@
. UPS-SKVA.208VAG

The Test Execution System (TES). consisting of the console, external Cisplays, and rack, generates inslrument commands.
ccntrols test inputs. and ccllecls science data, telemetry, and test points (RTP Full !&ll ONLYI for the spacecraft level
lesting cf the instruments. The AWS (RTP Full l&ll ONLI analyzes the test data to extract instrurnent perfcrmance. The
RAS is a short-lerm versicn of the main ITT archive located at the iTT Technical and Adrninisirative Center (TAC) facility in

a)

b)
c)
d)

e)

0
sl

Fort Wayne, lndiana. fhe RAS will store the test data and analysis resulls and allows BSS read-cnly access to the collected i

data. Figures 3.1-la and 3.1-lb are block diagrams showing thE fTT test equipment at the spacecraft levef. Note I

that the lDBs, used with RTP Full I only, are functionally included in the InpuUOutput Front end Processors (lOFs) ir{
flis diagram. Since RTP Full ll has no lDBs, the test point cables mate directty to the back of each TES rack. RTp I

ff*S does not have tast point capability. 
IVi
I
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Para 3.1.3 Bold/Underline indlcater inserts and strikeoutc Indlcatc deletions

From:

The network interfacing between the S/C EGSE and RTP is shown in Figure 3.1-2. Once the instruments have been
integrated onto the spacecrafr, instrument commands generated by RTP are transfened.to the S/C EGSE via the Ethernet
coniection of the CCP. The S/C EGSE translates the instruments commands into the appropriate S/C commands and
issues them to thC S/C. Th€ S/C PCM telemelry iii dornlinked to the S/C EGSE and as then sent via Efiemot to the CCP
and RAS. The lmager ard Sounder wideband datra streams are sent ftom the S/C EGSE to the conespondirq WBFs in lhe
same NRZ-S PN encoded streams ouput from the instrurnents, lmager and Sounder test points are sent directly from the
instruments to the respective lOFs.

To:

The network interfacing between the S/C EGSE and RTP is shown in Figure 3.1-2. Once the instruments have been
integrated onto the spacecraft, instsument commands gener.ated by RTP are transfened to the S/CEGSE via the Ethemet
connection of the CCP. The S/C EGSE translates the instrumenis commands into the appropriate SIC commands and
issues them to the S/C. The 9C PCM tetemetry is downlinked to the S/C EGSE and is then senl via Ethemet b the CCP
and RAS. The lmager and Sounderwideband data sbeams are senl ftom the S/C EGSE to theconesponding WBFs in the
same NFIZ-S PN encoded streams ouput from the inshuments. lmager and Sounder test points are sent directly hom the
instrurnentrs to the respective RTP Full I or ll lOFs, and are nol connected when uslng RTP Llte.

3.2.E Bold/Underllnc indiceter inserts and strlkeoutr indlcetc deletlons

3.2.8 RTP to Instrurnent Test Point lnterface

To:

3.2.E RTP Full to Instrument Test Point Interface (NAfor RTP Lite)

Dete lssued : 1 Al23l2OO4
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(ontinued)

Para 3.2.9

From:

Bold/Underline Indicates inserts and strikeouts lndicate deletions

3.2.9 General Test Equipment Interface

To:

3.23 RTP Full (1&2) GeneralTest Equipment Interface

Table 3.2-2 Bold/Underline indicates insorts and strlkeouts indicate delations

T&1e3.2-2 Node Namee and lP Addresses

Descrption
Node
Name

lP Address

lcsT lsF

Stacecran--cP
Spacecraft lmager WBF
Spacecraft lmager IOF
Spacecraft SotnderWBF
Spacecraft Sounder IOF
Spacecraft TES Ethemet Switch
Spacecrafi lrnager Terminal Server
Spacecrafl Sounder Terminal Server
Spacecraft Archive Server

Spacecrafl Analysis Workstation
Spacecraft TA/ Target Controllers Terminal
Server
Spacecraft TA/ ECT Controller
Spacecraft Support PC
Spacecraft EGSE MRS&S

Spacecraft EGSE GTACS
HITL GTACS
HITL Real-Trme SYstem
NTACTS Cortex
Spacecraft EGSE Time Server
Spacecraft EGSE WBIP
Gateway (for RTP)
RTP Network Swiich

Net Mask

rtpscccp
rtpsiubf
rtpsiiof
rtpsswbf
rtpssiof
rtpsc2900
rtpscits
rtpscsts
rtpscarcl
rlpscarc2
rtpscarvs

TBD-ITT

TBD.ITT
TBD-ITT
hmssOl
hmrss02
sunfsl
goessun5
rts
crtxl
hscntpsrvr
whip
NA
cisco/csc-

147.20.195.241
117.20.195.243
147.20.195.242
147.20.195.245
147.20.195.2M
147.2A.195.246
147.20.195.247
147.20.195.248
147.20j95237
147.20.r95.238
147.20.195.240

NA

NA
NA
NA

147.20.195.175
147.20.166.40

147.20.195.249
't47.20.195.22
147.20.195.239
147.20.195.23
147.20.195.24
147.20.195.1

147.20.195.25

?55.255.255.4

TBD-BSS
TBD-BSS
TBD.BSS
TBD.BSS
TBD.BSS
TBD-BSS
TBD.BSS
TBD-BSS
TBD.BSS
TBD.BSS
TBD.BSS

NA

NA
TBD.BSS
TBD-BSS

NA
TBO-BSS

NA
NA

TBD-BSS
TBD-BSS
TBD.BSS
TBD-BSS
TBD.BSS

TBD-BSS
conn
NA
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?IIIE: DOCUMENTATION TO ACCOMIYIODATE AND UPDATE ADD]TIONAL RTP TEST SYSTEiIS

Table 3.2-2 Bold indlcates Inserts and strikeouts indicate deletlons

and fP Addesses

Descriotirn Nod€
Name

lP Address

rcsT rsF

RTF FUI]
Spacecraft CCP
Spacecraft lmagerWBF
SpaceoaR lmager IOF
Spacacraft Sounder WBF
Spacecraft Sounder IOF
Spacacraft TES Ethemet Switctr
Spacecrafi lrnager Terminal Server
Spacscrafl Sounder Terminal Servs
Spacacrai &ciriw Sarver
SplcrcrallAnelyrb Sorrr
Spaocnfl An tys|3 Workrietlon
Sprcrcnll Support PC

rtpscccp
rtrsiwbf
rtpsibt
rtpsslff
rtsssiof
rFsc290O
rtpscits
rtpscs!B
rtFcarcl
rtpccarrY
rtpsrwl
rtp3croc

147.20.195.241
147.2o'',195.243
147.20.195242
147.20,195.245
147.20.193.2U
147.20.195.246
M720195247
147.20.195.248
M7.n.195.237

NA
NA
NA

192.7t.65.101
r9it.79.t5.t02
r92.79.C5.103
t92.7e.CE.l0a
r92.79.C5.105
192.7t.83.10a
102.7e.85.t07
102.70.t5.t08
toz7c.t5.l0a
r9279.06.lt3
142.7t.45.27

1garc.gs.1lt
RTP LIt.

$pacccreft CCP
Specocrefl Arcfilvr Srrvrr
Specccreft lmrgrWBF
Speercreft SoundorWBF
Speocreft Trrmlnet Srrycr
Sp.c.craft TEs Efh.m.t Srhch

rtpftccp
rtplyerr
rtdUwbt
rtpltrwbf
rtprtttr
rtpsc2950

192.79.t5.30
r92.79.15.31
192.79.tt,32
192.70.G5.3:t
1927a.C3.9
't92.73.t5.35

NA
NA
NA
NA
NA
NA

RTF FUII II
Sp*ecrefr GGP
Specccrefl lmegorWBF
Sprcrcrefl lmeger IOF
Sprcrcrelt SoundorWBF
Spac.crrfi SoundrrlOF
Spcrcraft TES Ethom.l Switch
Spacacraft trnagt' Termlnal Server
Spacecraft Sounder Trrmlnal Server
Spacecraft Archive Server
Spacecrafr Analpis Workststion

ttFcccpz
rtP3lwbfil
rtp.llotil
rtprewbf2
rtpcrlofil
tlp''e2lral
rtprcltr2
rtpscsE2
rtpscarc2
rtpscaws

NA
't47.20.195.238
147.2AJ95.240

1s2.7a.C3.Xt
132.79.t5.fi
{n.71.Q5.9

192.70.e5.41
192.79,A5.12
r02.7t.65.97
192.79.05.58
r92.79.85.9t
192.79.65.80

I92.79.C5.11t

NA
ltA
itA
NA
NA
t{A
ilA

lEnvlronmcntal Control system (E(

I Spaoccraft TTG Termlnal Scrver
I Spacecraft TTC ECT Controtlcr
I Spacacraft TTC Control PGC
!

lSpaceoaft EGSE MRS&S

I

Spacecralt EGSEGTACS t
Spacecraft EGSE GTACS 2
HITL GTACS
HITL Real-f,me System
NTACTS Corlex I
NTACTS Corler 2

Spacecratt EGSE Tlme Server 1

Spacecraft EGSE Tima Server 2
Spacecratl EGSE WBIP
Gatarray (for RTP)
RTP Network Switch

rtpsctvlts
rlp5cact
rlpscirtcpc

hrnrssOl
hmrss02
goesfsl
goesfs2
goessun5
rts
gogsntactsl
goesntacts2
goosntpl
goesntp2
whip
NA
ciscolcsc-
conn

NA
147.20.195.1 /5
147.20.166.40

t{A
147 24.195.249
147 2C.195.22

147.20.195.239
NA

147.20.195.23
NA

147.24J95.24
't47.20.195.1

147.24.195.25

1tt2.7E.65.114
r92.7E.65,115
192.79.65.48

192.79.65.73
192.79.65.r20
192.79.65.70
192.79.0!.14

NA
NA

192.79.65.t1
192.79.65.124
192.79.65.t2

192.79.65.123
192.f9.65.117

TBD-BSS
192.f9.65.112

NA
NA
NA

Spacecralt
Spacecrafl
HITL GTAC
HITL Real-l
NTACTS CI
NTACTS Cr
Spacecratl
Spacecrall
Spacecratl I

^ lGateuray (for RTP) NA 't47.20.i95.1 TBD-BSS I l

A, lRrp Network Switch ciscolcsc- 147.2A.195.25 1g2.tg.6i.1,t2 | lGr'l I conn 
I
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3.2.12.2 Bold/Underline indicates Inserts and strikeouts indicate deletions

From:

3,2.12.2 Power Services

BSS shall provide the power services as defined in Table 9.24.

To:

3.2.12.2 Power Services

BSS shall provide the power services as defined in Table 3.24 and Fisures 3,2.12.2-1,3.2.12.2-2.
and 3.2.12.2-3
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Table 3.24 Bold/Underline indicates insertr and strlkeouts indicate deletions

From:

ble 3.24

Table 3.2-4 F Fower Services

GFE Equipment

RTP Full UPS I
Operators Console
Analpis Workstation

RTP Full UPS 2
lmager TES Rack

RTP Full UPS 3
Sounder fES Rack

RTP Lite Rack
RTP Full ll

Page 14

oI 42

120V,30A 120V,20A

120V.30A 12AV,20A

22OV,3OA 208V,30A

120V,30A
120V,30A
120V,30A
208V,30A
120V,'t'A
224V.30A
124V,20A
120V,15A

12OV,2OA
120V,20A
120V,20A
2C8V,30A
120V,20A
208V,30A
12AV.20A
12AV.20A

L5-3CP

L5-30P

L6-30P

L5-30P
L5-30P
L5-30P
L6-30P
5-1 5P

L6-30P
L5-20P
5-15P

L5-30R

L5-30R

L6-30R

L5-30R
L5.30R
Ls-30R
L6-30R
5-1 5R

L6-30R
L5-3CR
5-1 5R

lmager TES Rack
Sounder TES Rack
Cperators Console

Archive Rack
Narrowfield Collimator
lntegraling Sphere
Tnermal Target Control Rack

1

1

1

1

a
I

1

1

5
4

@

a Power Services
I

I GFE Equipment
I

luPS 1

I OOerators Consote

I Analysis Workstation

luPS 
2

I lmager TES Ract

luPs 3

I SounderTES Rack
lArchive
I

lNanowfield Collimator
Integrating Sphere
Thermal Target Control Rack
General Test Equipment

Equipment
Rating

BSS SCTV
Facility ITT Plug BSS Receptacle Quantity

120V,30A 120V,20A

120V,30A 120V,20A

120V,30A 120V,20A

15.30P L5-30R

L$30P L$3OR

L$3OR

L&3OR
sl5R

LS3OR
L$3OR
5-15R

220V,30A
120V,15A
220V,30A
120V,20A
120v,15A

208V.30A
120V,20A
208V,30A
120V,20A
120V.20A

L$30P

L6-30P
5-15P

L6-30P

L$2OP
5-15P

I
1

I

5

4

General Test Eoui
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Figure 3.2.12.2-1 RTP Full I Power Configuration
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Figure 3.2.12.2-2 RTP Lite Pqrtrer Configuration
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Figure 3.2.12.2-3 RTP Full ll Power Configuration

CGR No: 7109
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Operators
Console
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Para 5.1.1.3b Bold indicater inserts and rtrikeoutr indlcate deletlonr 
I

From: I

I

BSS shall supply allcables extemal to the vacuurn chamber between the penetration plate and the lmager and Sounder IDB i
tesl point connectors as defined in paragraph 3.2.8. 

IEI
I

BSS shall suppty all cabteS enernal tO the Vacuum chamber between the penetration plate and the lmager and Sounder IDB I
(RTP Full l) or TES rack (RTP Full ll) test point connectors as defined in paragraph 3.2.8. I

I

Para E Bold indlcater Inserts and strlkeoutr indlcate deletions I
I

IFrom: 
:

II Handlins 
I

Refer to the l/S Transportation, Lifting, and Handling test procedure, ITT TP 8177050, for the procedures for safelv I
transporting, handling,lifting, and purging a flight-quality GOES sensor module, electronics module, and power su-ppry. !

;

irl{tI Handling 
I

IE.l lmager and Sounder Inslrument Shipping Requirements 
i
I

Refer to the l/S Transporlalion, Lifting, and Handling test procedure, ITT TP 8177050, for the procedures for safely I
lransporting, handling, lifting, and purging a flight4uality GOES sensor module, electronics rnodule, and power sujp[ |

8.2 RTP Test System Shipping Requirements I

I. fut air ride truck is requirod for shipment of all RTP test systams Io Thera are no specific humidity requirements 
I. The temperature shalf not axceed the range of -28 to 46 degrees C 
I
I

I
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L.
1 l.: OOGUMENTATION TO ACCOMMODATE At{D UPDATE ADD|TIONAL RTP TESTSYSTEIIIT-
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Para 9.1.1.1 Bold/Underline indicates inserts and strikeouts Indicate deletlons

From:

9.1.1.1 RTP Test Slatems

9.1.1.1.1 RTPTestSyatem (1TT8179177G2)

ITT 8 1 791 80G3 lmager/Sounder Test Execution System Console
ITT 8180401G4lmager Tesl Execution Systern Rack
lfi 8180402G2 Sounder Test Execution Sptem Rack
ITT 8180440Gi lmager Instrument Distsibution Box (lDB)
ITT E180440G2 Sounder Instrument Distribution Box (lDB)
ITT 8181812 Analpis Wortstration (AWS)
ITT 8181814G2 RTP Archive Swtem (RASISptem (RAS)

I TBD lmager Extemal Display

J TBD Sounder ExternalDisplay
I

| 9.1.1.,|.2 Minimal RTPTestSptem
I

I TBD UNIX vrorkstation with a Wideband Front-end Processor and Archive
I

I To:
I

lr.i.t RTPTestSptems
FT
',1.l.1.1.1.1 RTP Full | Test Sptern (lTT 8179177G21

I

I ITT 8179180G3lmager/Sounder Test Execution System Console
I ITT 818(X01G2lmager Test Execulion Sptern Rack
I ITT E18O402G2Sounder Test Execution System Rack
I |Tf 8180440G1 lmager Instrumenl Distribution Box (tDB)

I ITT 8180440G2 Sounder lnstrument Distribution Box (tDB)
I lTT 8181812 Analpis Workstation (AWS)

I llT 81818'14G2 RTP Archive Sptem (RAS)

I NA lmager External Display

| 
*O Sounder Exlemal Disptay

lS.t 
.t.t.z RTP Litg Test Svstem

I NA RTP Lite System Rack

I NA 2 lmager and 2 Sounder External Displays
I

j s.r.t.t.r RTP Ful il Test Svstem

I ff 8179180G4lmager/Sounder Test Execution System Consote
I ITT 8180401G3lmager Test Execulion System Rack

ITT 818C402G3 Sounder Test Execution System Rack
ITT 8181812 Analysis Workstation (AWS)
ITT 81818'i4G3 RTP Archive Systam (RAtil
NA
NA

lmager Exlernal Display
Sounder Erternal Display
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(continued)

Page 21

ot 42

I
I
IPara 9.1.2.1

From:

TBD Test Hamess - TES to S/C GSE (Ethemet Cable; WkJeband Cables, 1 for lmager and Sounder; and lRlG Cables, 1

each for lmager and Sounder)

To:

TBD Test Hamess - TES fo S/C GSE (Ethernet Cable; Wideband Cables, 1 for lmager and Soundeq and lRlG Cables, 1

each for lmager and Sounder, RTP Full I or 2 only)

9.1.2.7IDB (RTP Full I)/TES Rack (RTP Full ll) Test Harness Pin List

Para 9.1.2.7

From:

9.1-2.7 IDB Test Hamess Pin List

.2.7 IDB (RTP Full l)tTES Rack (RTP Full l[ Test Harness Pin List (NA for RTP Lite)

i

i

@
I
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Figure 3.1-2
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Contract No. NAS 5-98069

Modificationl2T
Page2 of 2

1.

n

Replace pages B-1, B-2, B-16 and B-19 with the attached pages B-1, B-2, B-16

and B-19 (Attachment 1).

Replace pages H-2 and H-3 with the attached pages H-2 and H-3 lA,ttachment 2).

End of Modification
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SECTION B FORNAS 5-98069
SUPPLIES AND SERVICES

MODIFICATION I27

8.1 DELIVERABLE REQUIREMENTS (GSFC s2.2r0-s0)(ocT 19S8)

The Contractor shall perform and/or deliver the following:

Confract Line
Item Number
(cLIN)

l.

2.

3.

6.

7.

8

9.

4.

5.

Description

On-Orbit Acceptance of
GOES N Spaceciaft

Propulsion Computer Model &
Supporting Documentation

a. Softwpre Development &
Validation Environment

b. GTACS Workstation for SXI T&C,I&V
and Software Development

Source & Execitable
Flight Software Code

Emulators dspare Parts
S/C Emulator (3)
S/C Emulator without upgraded MDL ASIC (1)
3 sets EACE components (l set includes EACE board,
EACE DPM daughter card, EACE PAM board;
3 sets ETC components (1 set includes ETC board and

PAM board;
2 special order ovenized oscillators used by EACE

INR Performance Evaluation System

SXI to Spacecraft Harness

Battery Test Cells
(5 from each activation lot)

Data for Communication Modeling
Engineering Model Data
Flight Model Data

Acceptance of SSGS

On-Orbit Acceptance of
GOES O Spacecraft

PrioeT-

$364,654,971

NSP

NSP

NSP

NSP

NSP

NSP

NSP

NSP

NSP

$172,930,315

,10.

11.

B-1
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1lb

12.

13.

SECTION B FORNAS 5-98069
SUPPLIES AND SERVICES

MODIFICATION 127

One set of GOES P Components
as listed in Attachment M
(formerly N/O Spares)

Additional Ground Support
Special Test Equipment (Mod 73)

Special Task Assignments with Reports

$49,500,000

NSP

$ 7,125,350
See Clause 8.9

s534,000
See Clause H.4

$3,962,000
See Clause H.4

$137,139,218

See Clause H.4

See Clause H.4

payment shall be reduced by Performance

14.

OPTION I
15.

Additional Integration &
Testing Support

Spacecraft Storage

On-Orbit Acceptance of
GOES P Spacecraft

RESERVED

Additional Integration &
Testing Support

Spacecraft Storage

Total value of each CLIN, for purposes of final
Payments made to the contractor for that CLIN.

(End of clause)

8.2 FrRM FIXED PRrCE (r8-s2.2r6-78) (DEC 1988)

The total firm fixed price for this contract is $735,845,855.

(End of clause)

t6

t7

18

Based

B-2

8.3 RESERVED



O44 STE Test Readiness Review

O45 STE Site AccePtance Test

046 Launch Vehicle ICD
04? PreliminarY Mission AnalYsis

O48 Mission Unique Design Review #l
O49 Final Mission AnalYsis

O50 Mission Unique Design Review #2

05I Latrnch Vehicle Flight Program Verification

O52 Complete Fit Check (Launch Vehicle)/
Shock Test

O53 EUV Re-Design PDR
O54 EUV Re-Design CDR
O55 EUV Re-Design Fabrication of lst Article

TelescoPe assemblY '

056 Delivery of Re-Designed GOES O EUV
To Contractor

OSl. GOES O Spares Kick-Off Meeting

OS2. Place Order to Panametrics - SEM
Instruments

OS3. Place Order for COMDEV Microwave
Units

OS4. Place Order for SAAB Deployable
Omni Antenna

OS5. Place Order for Ball Star Trackers

056. Order Solar Cells & Yoke

OS7. Order Structure Long Lead Parts

OS8. Order LHPs

OS9. Order CCHPs

OS10. Receive Yoke Substrate

OSl l. EP Power Components Complete

OSl2. Structure Composites Fab Complete

SECTION B FOR NAS 5-98069

SUPPLIES AND SERVICES
MODIFICATION I27

$4,562,500

$4,562,500

$5,000,000
$1,000,000
$1,000,000
$1,000,000

$500,000
$500,000

$1,000,000

$ 500,000
$ 500,000
$ 650,000

$ 250,000

GOES O Spares (GOES P ComPonents)

$l3,ooo,ooo

$3,000,000

$3,100,000

$3,400,000

$3,500,000

$3,300,000

$2,500,000

$2,400,000

$2,400,000

$ 1,100,000

$ 1,100,000

$ 1,100,000

Complete (Invoice 59)

Complete (Invoice 59)

Complete (Invoice 67)
Launch- 12 mos
Launch - l1 mos
Launch - 6.5 mos
Launch - 3 mos
Launch- l0 days

t2lU03

8/tgl05
3l17106
ru30l06

51y07

l l/05/01

Complete (lnvoice 46)

Complete (Invoice 44)

Complete (Invoice 45)

Complete (Invoice 48)

Complete (Invoice 46)

Complete (Invoice 47)

Complete (Invoice 48)

Complete (Invoice 49)

Complete (Invoice 58)

Complete (Invoice 65)

Complete (Invoice 54)

B-16



P33. RESERVED
P34. RESERVED

P35. T&C SubsYstem to Integration

P36. RESERVED

P37. ACS SubsYstem to Integration

P38. Gate 9 . Bus Module ComPlete

P39. Bus & SEM Instruments Integration
& Test ComPlete

P4O. RESERVED
P4I. RESERVED

P42. Gate 12 - SlC to SYstem Test

P43. GFE Integration

P44. Complete EMI/EMC Test

P45 PreliminarY Mission AnalYsis

P46 Mission Unique Design Review #l

P47 Final Mission AnalYsis

P48 Mission Unique Design Review #2

P4g Launch Vehicle Flight Program Verification

P50 RRPI Settlement (Clause H.22)

P5l Complete Fit Check (Launch Vehicle)/
Shock Test

P52 Gate 10 Payload Module Test Complete

P53 End to End Test #2 ComPlete

P54 End to End Test #3 ComPlete

P55 Spacecraft Pre-Storage Review
P56 Oetta IV Modification Executed by BSS

P57 Delivery of GOES P EUV to Contractor
P58 Re-installation of GOES P EUV

SECTION B FORNAS 5-98069

SUPPLIES AND SERVICES
MODIFICATION I27

$4,100,000

$5,300,000

$4,10O000

$3,100,000

$2,200,000

$2,700,000

$3,200,000

$6,500,000

$3,300,000

$6,000,000

$4,200,000

$2,000,000

547,938

$1,000,000

$1,000,000
$1,000,000
$1,000,000
$1,000,000
$2,500,000
$ 500,000
$ 191,280

Complete (Invoice 68r)

Complete (Invoice 73)

10124103

4lll04

2lll04

vr5l04

r0lv04

Launch - 12 mos

Launch-llmos

Launch - 6.5 mos

Launch - 3 mos

Launch - l0 days

Uv07

Launch - 14 mos

10128103
6/2U44
9ll5l04

1U10/44
Complete (Invoice 59)

9ll/08
10/1/08

B-19
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SECTION H FOR NAS5-9E069
SPECIAL CONTRACT REQUREMENTS

MODIFICATION NO. 127

The Govemment will also consider waivers for spacecraft requirements on spacecraft

launched on Delta IV-M (4) (with or without solids) if such waivers result in acceptable

margin(s). Such determinations, changes and waivers shall be made at the'sole discretion
of the Government and shall not be subject to dispute.

(End of clause)

H.3 PRE-DETERMINED ADJUSTMENT FOR LATE DELIVERY

(a) If the engineering handover is delayed by the Contactor by more than 180 days fiom
the EHD in the contract, due to the shutdown of a laurch vehicle production line caused

by a launch vehicle accident, or due to a failure investigation following a launch vehicle

anomaly, the contractor shall pay to the Government, for each calendar day of delay,

beginning with the one hundred eighty-first day after the EHD in the contract until the

actual engineering handover date of said spacecraft, the sum of $50,000, up to a

maximum of $5,000,000 for GOES-N; $2,000,000 for GOES-O; and $2,000,000 for
GOES-P.

(b) If the engineering handover is otherwise delayed by the Contractor by more than 80

days (203 davs for GOES N ONLY| from the EHD in the contract schedule, the

contractor shall pay to the Govemment, for each calendar day of delay, beginning with
the eighty-first day after the EHD (204th day for GOES N only)in the contract schedule

until the actual engineering handover date of said spacecraft, the sum of $50,000, up to a
maximum of _$12,000,000 for each spacecraft. The form of payment, whether a contract

credit or otherwise, will be determined by the Contracting Officer' (!{gClSD

(c) If the engineering handover is delayed by the Contractor for any combination of the

reasons set forth in the paragraphs above, (whether simultaneous, overlapping, in
succession, etc.), the following provisions apply:

The maximum daily rate per mission is $50,000
The maximum total payment for late delivery due to the reasons set forth in (a) is

$5,000,000 for GOES-N; $2,000,000 for GOES-O; and $2,000,000 for GOES-P.

The maximum total payment for late delivery for any one mission is $12M.

(d) Alternatively, if delivery or performance is so delayed, the Government may

terminate this contract in whole or in part under the Default-Supply and Service clause in
this contract and in that event, the Contractor shall be liable for $50,000 per day, which

shall not exceed the maximum of $12,000,000, accruing until the time the Government

may reasonably obtain delivery or performance of similar supplies or services. This

H-2



SECTION F FOR NAS 5-98069
DELIVERIES OR PERFORMANCE

MODIFICATION I27

F.2 ENGINEERING HANDOVER DATES AND STORAGE DATES

The following dates are defined as the engineering handover dates and the earliest dates

at which the spacecraft may be placed into ground storage:

Earliest Ground Storage Date ' Eneineering Handover Date

GOES N
GOES O
GOES P

January 1,2002
Janu4ly 1,7003
January 1,2005

December 31,2004
Spptembgr 30,2007
April 30,2008

The contractor shall place each GOES spacecraft or replacement spacecraft into storage,

if required, at the contractor's facility immediately, following successful completion of
spacecraft lntegration and Test (I&T) (including integration and test of the delivered GFE
instruments) and successful completion of the pre-storage review, but no earlier than the
dates specified for Earliest Storage Date (ESD). No storage charges, as defined in Clause

H.4, shall be paid prior to the ESD or for any storage resulting from delays in the

Contractor-provided launch.

F',.3

(End of clause)

SECTION F CLAUSES INCORPORATED BY REFERENCE

(52.242-rs) STOP-WORK ORDER (AUG 1989)
(s2.247-34) F.O.B. DESTTNATTON (NOV l99l)

(End of By Reference Section)
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SECTION H FOR NAS5.98069
SPECIAL CONTRACT REQUIREMENTS

MODIFICATION NO. 127

clause shall not diminish any rights to which the Govemment is entltled under the Default
clause or any other clause of this contract.
(e) The Contractor shall not be charged with late delivery fees or liquidated damages
when the delay in delivery or performance arises out of causes beyond the cgntrol and
without the fault or pegligence of the Contractor as defined in the Default--(Fixed Price
Supply and Service) (FAR 52.249-8) clause in this contract. Delay in delivery or
performance due solely to the lack of availability of the Deep Space Network (DSN) shall
be considered to be beyond the control and without the fault or negligence of the
contractor for the purposes of this clause. The Contractor shall not be entitled to an
equitable adjustment for any failure or non-availability of theDSN.
(f) If the re-design and re-manufacture of the EUV instrument being conducted under
this effort results in an impact to the EHD , the EHD will be adjusted on a day-to-day
basis. ln addition, the $2,000,000 Contractor component of the cap in Part 2.a.i of
modification 118, shall be reduced by $7,000 per day of EHD adjustment if this
adjustment occurs after the EHD notification date in Clause F.2 to offset the financial
impact of the delay in payment of the launch related performance based payments.

H.4

(End of Clause)

ADDITIONAL GOVERNMENT ACCOMMODATIONS

a. RESERVED
b. For reasons other than the condition stated in paragraph a. above, the Government
may delay the spacecraft test program by no more than thirry (30) days, twenty-eight (28)
days for GOES N only, for late instrument deliveries or additional instrument
accommodations. If this delay exceeds thiny (30) days, twenty-eight (28) days for GOES
N only, the Govemment shall adjust the engineering handover date, for that spacecraft,
on a day-for-day basis. The Government shall also pay to the contractor, for each
spacecraft or replacement spacecraft, the daily rate below for the specified instrument.

In the event that the SXI flight instrument is delivered to the contractor in time to
integrate it to the yoke prior to the GOES N Yoke Electrical Tests without delay to those
tests, the contractor shall not be required to integrate the SXI engineering model and shall
proceed directly to SXI flight instrument integration. In that case, the allowable
Government delay of spacecraft test reverts back to thirty (30) days for GOES N.

SXI

GOES N

$ 24,000

GOES O

$ 25,000

$ 25,000

GOES P

$ 18,000

$ 18,000Other $ 24.000

This rate applies to each calendar day of delay beginning with the thirty-first day from
the originally specified delivery date until the actual date of said delivery. The prices in
this paragraph may be impacted by Clause H.18.

H-3
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1. In accordance with Clause H.4-Additional Government Accommodations, paragraph
(g) of contract NAS 5-98069, the Contractor (BSS) is hereby notified of a revision to the
Engineering Handover Date (EHD) for the GOES O Spacecraft. This notification serves to
fulfill the Government's contractual obligation to amend the contract via modification and to
notiff the contractor (BSS) of a revised EHD l5 months in advance of the cunent
Engineering Handover Date.

As stated in Clause F.2 of contract NAS 5-98069, the Engineering Handover for GOES O is
hereby changed from July 30,2007 to September 30, 2007.

2. Replace page F-3 with the enclosed revised F-3 change page.

The fixed Price of this contract and the funds allotted for the performance thereof shall not
be deemed to be increased by the modification. This modification also represents a
complete and equitable settlement for the work associated with this change and releases the
Government from any and all liability under this contract for further equitable adjustment
attributed to such facts and circumstances giving rise by this modification, except as
provided for in Clause H.4(g).

End of Modification


